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WITH UP TO DUAL INTEL® PENTIUM® Ill PROCESSORS AND THE EYE-BLOWING GRAPHICS OF THIS DELL® PRECISION™ 
WORKSTATION LINE, YOU'LL BE EATING STEAK IN NO TIME AT ALL, THAT'S BECAUSE THE EXTREME PERFORMANCE 
OF THIS WORKSTATION CAN GIVE YOUR ARTISTIC VISION (EXECUTED ON APPS LIKE ADOBE AND SOFTIMAGE®) A 
DIGITAL 3D POWER THAT WILL IMPRESS YOUR CLIENTS, AND TERRIFY YOUR COMPETITION. THERE ARE PLENTY OF 


NEW DELL® PRECISION™ Workstation 420 
™ Intel® Pentium® Ill Processor at 60OMHz (up to 733MHz) 

® Dual Processor/RAID Capable 

®™ 128MB PC800 RDRAM at 400MHz (up to 1GB‘) 

® 9GB‘ 10,000 RPM Ultra 160/m SCSI HD (up to 36GB‘ 10K) 
™ 17" (16,0" vis) P780 Trinitron® Monitor (up to Flat Panel) 

® Diamond Fire GL1 Graphics Card 

= Integrated NIC and Sound; 48X Max" Variable CD-ROM 

= MS* Windows NT* Workstation 4,0; 1-Year NT Support 

# 3-Year Next-Business-Day On-site’ Service 

™ 7X24 Dedicated Hardware Phone and Online Tech Support 


3 9 9 9 < Business Loase"’: $134/Mo,,36 Mos. 
E*VALUE CODE: 89432-491239 

™ Upgrade to a 19" (17.9° vis) P991 Trinitron’, add $175 

® Upgrade to a 15° (15,0° vis) 1501FP Flat Panel, add $795 


STRUGGLING ARTISTS OUT THERE. MAYBE YOU CAN LOAN THEM SOME MONEY? 


DELL®* PRECISION™ workstation 610 
= Up to Dual Intel® Pentium? Ill Xeon™ Processors 
at 550MHz ® RAID Capable 
= 64MB ECC SDRAM (up to 2GB) 
™ 9GB‘ up to 36GB* (10,000 RPM) Ultra-2/LVD SCSI HDs 
= 32MB Diamond Viper V770D Graphics Card 
(Upgradeable to 32MB Matrox G400 Max, 
Appian Jeronimo Pro, Diamond Fire GL1 or 
Intense 3D Wildcat 4000) 


STARTING AT 


3/2 9 ~ Business Lease”:$105/Mo.,36 Mos 
E*VALUE CODE: 89432-491231 


Common Features; 


NEW DELL® PRECISION™ Workstation 220 


® Up to Dual Intel® Pentium® Ill Processors from 
§33MHz-733MHz 

™ 64MB PC800 RDRAM at 400MHz (up to 512MB) 

™ 6,4GB‘ EIDE HD up to 27.2GB' EIDE or 9GB' up to 
36GB‘ (10,000 RPM) Ultra-2/LVD SCSI HDs 

™ 32MB 4X AGP Diamond Viper V770D Graphics Card 
(Upgradeable to 32MB 4X AGP Matrox G400 Max or 
Appian Jeronimo Pro) 


STARTING AT 


212 9 > Business Lease":$71/Mo,,36 Mos 
< E*VALUE CODE; 89432-491221 


® 17" (16.0" vis) M780 Monitor (Upgrades available from 17" (16.0" vis) P780 Trinitron® to 24" (22.5" vis) and FP] 
= Multi-Monitor Capability ™ 48X Max" Variable EIDE CD-ROM Drive ™ Integrated SoundBlaster Pro Compatible Sound 


® Integrated 3Com? 10/100 PCI TX NIC with Remote Wakeup ™ Remote Client Manageability Support via Wakeup on LAN (WuOL) Capable 
™ MS” Windows NT* Workstation 4.0 ™ 3-Year Next-Business-Day On-site’ Service " 7X24 Dedicated Telephone and Online Tech Support 
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USE THE POWER OF THE E-VALUE™ CODE. 
Match our latest technology with our latest prices. 
Enter the E-VALUE code online or give it to your sales 
rep over the phone, WWW.DELL.COM/EVALUE 


Phone Hours: M-F 7a-9p ™ Sat 10a-6p ™ Sun 12p-5p CT = In Canada’, call 800-839-0148 = In Mexico’, call 01-800-021-4531 = GSA Contract #GS-35F-4076D 
Prices not discountable, 'Prices and specifications valid in U.S. only and subject to change without notice. ‘For a complete copy of Guarantees or Limited Warranties, write 
Dell USA LP, Attn: Warranties, One Dell Way, Round Rock, TX 78682. ’On-site service may be provided by a third-party provider under contract with Dell, and is not available 
in certain areas. Technician will be dispatched if necessary following phone-based troubleshooting, ‘For hard drives, GB means 1 billion bytes; total accessible capacity 
varies depending on operating environment, "Business leasing arranged by Dell Financial Services LP, an independent entity, to qualified customers, Above lease pay- 
ments based on a 36-month lease, and do not include taxes, fees, shipping charges; subject to credit approval and availability. Above lease terms subject to change without 
notice. "20X Min. Intel, the Intel Inside logo and Pentium are registered trademarks; Pentium II! Xeon and Celeron are trademarks of Inte! Corporation. MS, Microsoft, 
BackOffice, IntelliMouse, Windows NT and Windows are registered trademarks of Microsoft Corporation, 3Com is a registered trademark and Fast EtherLink is a trademark 
of 3Com Corporation. HP and DeskJet are registered trademarks and OpenView is a trademark of Hewlett Packard Corporation. Trinitron is a registered trademark of Sony 
Corporation. ©1999 Dell Computer Corporation. All rights reserved. 


DELL® PRECISION™ Workstation 210 

® Up to Dual Intel" Pentium® Ill Processors from. 
500MHz-700MHz 

™ 64MB ECC SDRAM (up to 512MB) 

™ 6.4GB‘ EIDE HD up to 27.2GB' EIDE or 9GB' up to 
18GB‘ (10,000 RPM) Ultra-2/LVD SCSI HDs * 

® 32MB Diamond Viper V770D Graphics Card 
(Upgradeable to 32MB Matrox G400 Max or 
Appian Jeronimo Pro) 


STARTING AT 


$1779 « 


». Business Lease"; $60/Mo,,36 Mos 
E*VALUE CODE: 89432-491217 


1.877.282.3355 BE DIRECT™ 


Dei. 


www.dell.com 


“features” fi ature: \g 


Annual Editors’ Choice Awards 
| The stand-out products of 1999 help artists create what they imagine, or do 


something new, or do it faster. Here’s an industry-wide selection of software, 
hardware, and technology that can enhance your creativity and productivity. 


Twice Upon a Time 


The original movie was a box-office smash and a milestone for 3D animation. Now, 
Toy Story 2 must live up to that reputation. It must maintain the look, yet take 
advantage of technical advancements. How did Pixar tell a story new yet familiar? 
by Chris Tome 


<i The Shape of 3D to Come 


As we rocket into the year 2000, seven industry luminaries ponder where 3D is fs 
today, and where it will take us tomorrow. by Ted Greenwald 
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autoedesesys formeZ 3.0 
It comes from an architectural background, and 
form*Z shows it with its attention to detail in 
modeling power. by Michael Rees 


43 Okino PolyTrans 2.2 
Viewpoint Interchange 5.5 


If you work in 3D, you're familiar with file formats and 
their (in)compatibilities. Check out these utilities for 
transferring your work among other apps. 

by Brendon Perkins 


49 Illustrate! 4.0, Druid & 
Instant UV plug-ins 


These MAX Plug-ins render line drawings or toons, 
draw trees, and map UV textures. by David Duberman 


i 
53 Animators Anonymous 
Pose-to-Pose, One Sequence at a Time. Instead of 
doing key poses for your whole animation, try finaliz- 
ing one sequence at atime. by Raf Anzovin 


57 Pixel Monkey 
Lighting Without Lights. You don’t need lights to light 


a scene. Homemade gradient cards and reflections 
can cast just|the right look. by Rob Nederhorst 


5 Out of My Mind 
A Dose of My|Own Medicine. In which our fearless 


editor-in-chief interviews himself, just to see what it’s 
like. by Ted Greenwald 


7 In the News 


The technology in our industry gets faster, as the 
number of players gets smaller. by Matthew Hoover 
| 


11 New & improved 
The product roundup includes landscape software, 
new drivers, and plug-ins galore. by Matthew Hoover 


62 Editorial Resources 
64 The End 


3D3K. A dispatch from the year 3000 about plugging 
into 3D technology, in physical and etheral worlds. 
by Chris Tome 


Cover and table of contents images courtesy of and © Disney/Pixar. 
All rights reserved. 
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tesy of Glassworks LTD, For mo 


Not all robots are created equal. 


James Mann of Glassworks 


has created a truly sensual 


masterpiece in Bjork’s “All is 
Full of Love” video. With the 
help of Softimage® 3D, he has 
produced a statement of 
quality, creativity and emotion. 


Just imagine the possibilities 
with Sumatra [codename] — 


Animation redefined. 


——— softimage.com/3d_design == 
1 800 949-AVID (2843) 


Rapid 3D #1 
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OUT OF MY M!ND 


A Taste of My Own Medicine 


@ ... with all due respect to those 
interviewed on p. 30. 


If 3D in the year 2000 were a rock star, 
what rock star would it be? 
The Artwork Formerly Known As Prints. 


What's the most important use of 3D tech- 
nology that hasn't yet been fully realized? 
We all know it’s virtual whoopie, but 
NewTek is the only company with the 
vision to push the concept forward (see p. 
9). I'm counting on their extremely well- 
developed leadership to spur the industry 
to make it happen. 


What will be the most important skills for 
professional artists and animators to 
possess in the coming decade? 

Today, the most important skill is the abil- 
ity to look up with glazed eyes from a com- 
puter screen depicting space creatures 
that look like slime-covered potatoes and 
utter the word “photorealistic” without 
cracking up. As processor speed rises and 
the applications mature, the successful 
artists will be the ones who can manage 
to press the Make-Art button while 
nobody's looking, and then keep them- 
selves intensely busy surfing the web for 
36 hours straight. 


How will 3D graphics affect our everyday 
lives a decade from now? 

Every web site will have a flying logo with a 
shiny metal surface. When you click on it, 
it will return a 404 error. 


How would you describe your dream digital 
graphics system? 

| dreamed about it last night, but | can’t 
remember! | guess one that records and 
plays back dreams, so | can remember 
what my dream system was. 


What milestone will signal to you that 3D 
technology is mature? 

3D technology will be mature when the 
screen goes blue no more frequently than 
you need to get up to use the bathroom. 


Whats your wildest pie-in-the-sky vision of 3D 
graphics at the approach of the year 3000? 
In a. thousand years, all the problems of 
representing physically accurate forms, 


surface attributes, lighting, motion dynam- 
ics, and atmospheric interactions will be 
solved. But it will still be impossible to get 
a good cup of coffee in New York. 

What I’m not sure about is whether 
artists will have come to recognize the 
responsibility they bear for the effects they 
have on their audience. At the Web3D 
RoundUP event at SIGGRAPH 99, Raza 
Zaibi, manager of Internet business devel- 
opment at Intel, kicked off the procedings 
with a story about playing with his child in 
the wake of the Littleton massacre. In 
what became the high point of SIGGRAPH 
for me, he delivered a plea to the creative 
community to approach their work with 
sensitivity to the broad range of people 
who might be touched by it and the broad 
range of reactions it might elicit. 

Creation is the opposite of destruction; 
yet so much contemporary artwork is 
nihilist in spirit, or simply self-indulgent. | 
have no doubt that communication is con- 
tagious, and the more effective it is, the 
more it spreads. We have a responsibility 
to spread honest reflections of the human 
condition as we understand it, and to do 
so in a spirit of goodwill. Otherwise what 
we produce will be noise at best. 

Just as text communication over the 
Internet has penetrated barriers of geogra- 
phy, politics, and culture, 3D in the future 
will be a medium in which people of dis- 
parate circumstances find common 
ground. It will enable individuals to see 
another person's point of view, literally, to 
understand how it relates to their own and 
to appreciate the limits of the individual's 
perspective. In this way, 3D will contribute 
to the increasing, and increasingly neces- 
sary, closeness of the human family. It’s a 
tall order, but it’s up to 3D's readers to 
show the way—after they've rebooted from 
the Blue Screen of Death, which gives no 
indication of going away any time soon. 


Thanks for your time, Ted. 
No problem, Ted. @& | 
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NO SPEED LIMIT 


When you feel the need to speed, you need 3Dlabs® Oxygen® graphics 


accelerators — engineered to race you through all your toughest 3D projects. 


Oxygen VX1 gives you high velocity, workstation-class, true-color 3D acceleration 
for the price of a mere games card - 32MB of on-board memory, 
2048x1536 displays, 100% OpenGL 1.2 functionality, volumetric texture acceler- 
ation, new generation PowerThreads™ SSE OpenGL® drivers and up to 256MB 
of Virtual Textures 


Oxygen GVX1 adds the high-end power of hardware geometry and lighting 
acceleration to turbo-charge large-model interactivity - the PowerThreads SSE 


rength Workstation Grapi 


North America: 800-464-3348 Europe: 44-1784-470-555 


Asia/Pacific: 81-3-5403-4653 


drivers dynamically distribute geometry calculations between multiple Pentium III 
processors and the on-board hardware geometry processor. Oxygen GVX1 
directly drives flat panel and stereo displays. 


All new-generation Oxygen cards provide point-and-click application 
optimization, accelerate both Windows 95/98 and Windows NT and run fully 
tested drivers developed through 15 years of workstation experience. The entire 
Oxygen family of cards is available today at our online store - starting at $139. 


Oxygen Workstation Graphics from 3Dlabs. Avoid the speed-trap. 
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BY MATTHEW HOOVER 


Studios Prosper, Chip Companies Stumble 


Lots of work is being done in 3D, 


but the roster of chip and card vendors 


is shrinking. 


e@ To show Six Flags execu- 
tives and the public what the 
new Goliath roller coaster will 
be like, Liquid Light Studios of 
Los Angeles created a 3D ani- 
mation of the entire ride. 
(Goliath climbs 255 feet and 
reaches 85 mph!) Park execu- 
tives took the digital ride first, 
then it began airing on televi- 
sion. Two animators created the 
2:30 spot with Discreet 3D Stu- 
dio MAX on Intergraph TDZ 
2000s. Digimation Glider was a 
helpful plug-in, according to 
executive producer Julie Pesu- 
sich, because it allowed for 
smooth motion of the coaster 
on the track. The whole coaster 
setting was digitally reproduced, 
with swaying palm trees, flying 
birds, and oozing smoke, and 
reflects the coaster’s jungle 
theme and stomach-dropping 
speed. The coaster is sched- 
uled to open in early 2000. 


Digital Trucks A line of photo- 
realistic CG pickup trucks are 
filled with particle-system sand 
from a giant hourglass, in a new 
commercial for Dodge Ram 
trucks created by Praxis Films 
and Station X Studios. With all 
the digital action and camera 
moves in the spot, Praxis 
founder Robert Blalack said the 
studio spent an extended 
amount of time on previsualiza- 
tion to solidify the visual ele- 
ments and communicate the 
ideas clearly to the client. Once 
the previz was done, the cre- 
ative was firmly nailed down 
and the production was limited 


to polishing the CG. “Hour- 
glass” was created using 
NewTek LightWave 3D on NT 
and composited with Silicon 
Grail Chalice 1.6 at Station X in 
Santa Monica, CA. 


Please, One Per Customer 
Janimation of Dallas completed 
a spot promoting Winn-Dixie gro- 
cery stores’ sweepstakes, in 
which shoppers push carts 
filled with prizes such as a 
house and a Ford Explorer. For 
that effect, the crew built a full 
scale Explorer out of cardboard 
and attached it to a cart to 
shoot for reference. To capture 
the feeling of extreme weight in 
the cart, they tied a rope to it 
so the actor had resistance 
while he pushed it. The rope 
and cart were painted out with 
Softimage Matador. The cart 
was replaced with a CG one, 
and a modified Viewpoint model 
of an Explorer was dropped in. 
Panoramic photos were used to 
make reflection maps on the 
truck, which adds to the shot’s 
believability. Twelve passes of 
the truck were rendered out in 
Softimage 3D then combined 
and color-corrected to get realis- 
tic reflections. 


Lord of Mocap Giant Studios 
will be supplying the motion- 
capture services for the forth- 
coming Lord of the Rings film 
trilogy from New Line Cinema, 
the studio announced. New 
Line contracted with Weta Ltd. 
of New Zealand to provide the 
VFX, and Weta named Giant 


Liquid Light created a virtual roller coaster for Six Flags’ new 
Goliath ride (top). Praxis and Station X built Dodge trucks 
from pixels and filled them with particle sand (middle). 
Janimation filled a shopping cart with CG prizes. 


the mocap resource. 

A new venture, Giant Stu- 
dios holds the license for Bio- 
mechanics Inc. Motion Reality 
capture system and tools 
(which used to be Acclaim 


Entertainment, but Biomechan- 
ics reclaimed the rights from 
Acclaim and went on to create 
Giant). Giant sees itself as a 
service group, combining the 
usually distinct roles of mocap 
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developer and service bureau. 


Virtual Deep Space Super- 
scape has created an interac- 
tive 3D solar system for 
National Geographic's web site 
(www.nationalgeographic.com). 
Visitors can see a model 
including the sun casting light 
and shadows, distinct and 
accurate models of each planet 
and their orbits, plus lots of 
data. It's viewable with Win- 
dows browsers but requires the 
free Viscape SVR plug-in. The 
presentation is rich with infor- 
mation and as visually accurate 
as possible, with exceptions: 
“To show the planets and their 
orbits on their true scale would 
require a computer monitor the 
size of a parking lot,” the site 
explains. “And even then, the 
planets themselves would be 
seen as merely a few pixels, at 
best.” To fit all the planets and 
satellites in a single view, the 
planet-sun distances are 
scaled logarithmically relative 
to the Earth-sun distance. 


Tech Rocks, 
Reality Bites 


As the advancements continue 
in the technology for pushing 
polygons, new chipsets for 
graphics accelerator cards are 
on the horizon: S3 Savage 
2000, Napalm (codename for 
the 3dfx Voodoo3 successor), 
nVidia GeForce, the not-yet- 
seen SGI Cobalt II, and others. 
But the market for graphics 
accelerators is also at a point 
of slower growth and lower prof- 
its, so much so that some 
once-promising vendors are 
folding. Although price and per- 
formance are important, end 
users should consider the sta- 
bility of manufacturers. It's 
harder to get support and dri- 
ver updates from shuttered 
companies. 
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October 1999 saw the col- 
lapse of Real3D, developer of 
the Intel 740 chipset and 
RealScan 3D laser scanning 
technology, whose parent com- 
pany Lockheed Martin was 70- 
percent shareholder. Twenty- 
percent partner Intel acquired 
Lockheed’s portion, including 
Real3D’s patents, for an undis- 
closed sum. Some former 
staffers are now contracting for 
Intel. Others, according to insid- 
ers, have been hired by ATI 
Technologies. 

Macintosh peripheral manu- 
facturer (and former Mac clone 
maker) Mactell also folded 
under its debt load. Mactell 
was the first announced devel- 
oper of Mac Voodoo3 cards, 
but the company’s doors 
closed before a product could 
slip out. 3dfx has reaffirmed its 
commitment to the Mac gam- 
ing market, but the Mac still 
suffers from a lack of profes- 
sional-caliber 3D cards. 

Raycer Graphics might have 
filled that gap, but the company 
ran short of venture capital on 
the way to market. Raycer was 
acquired by Apple in November. 
An Apple-branded 3D card is 
not very likely, but Apple can 
integrate Raycer’s employees 
and technology nonetheless. 
Raycer held patents on other 
technology, too, according to 
MacOSRumors.com, including 
integrated chipsets and micro- 
processors for hand-held and 
other small devices. Such de- 
vices play a role in Apple’s long- 
term strategy. Whatever it takes, 
Apple needs to jack up the 
number of pixels it can crunch 
through the pipes to keep up in 
the workstation market. 

Among the companies left 
standing, the competition is 
fierce because the market— 
and profit margin—is tight. ATI 
was one of few to report some 
growth in Q4 1999: profits of 
$32 million (actually $16.8 mil- 


lion after acquiring chip devel- 
oper Chromatic Research in 
1998) on revenues of $304 
million. Compared to last year, 
ATI's revenue is up 49 percent 
and profit up 10 percent. The 
company’s latest releases are 
the 32MB All-in-Wonder 128 
(bundled with Digital Immer- 
sion’s Merlin VR software for 
rapid development of 3D con- 
tent) and the Rage Mobility 
128 for laptops. 

ATI also announced its offi- 
cial support for Linux. ATI will 
release 2D, 3D, and multimedia 
specifications to the open- 
source community, plus Linux 
drivers for 2D and 3D accelera- 
tion. It’s contracting with Preci- 
sion Insight of Texas to develop 
Linux drivers for its Rage 128 
technology. Source code is 
expected to be released in 
Spring 2000. 

(Speaking of Linux, webzine 
The Register reports that the 
Queen of England's official web 
site runs Red Hat Linux. The 
Prince of Wales’ site, however, 
runs under IRIX. Who knew?) 

3Dlabs reported Q3 losses 
of $280,000 on revenues of 
$13 million, which constituted 
the company’s fourth consecu- 
tive quarter of rising revenues 
and shrinking losses. The new 
GVX1 and Oxygen VX1 are sell- 
ing well, plus the company has 
lined up OEM contracts with 
lots of PC and workstation ven- 
dors: Compaq, HP, Gateway, 
Dell, and others. That's good 
progress for a company that 
last year reinvented itself as a 
graphics-board business. 

Evans & Sutherland has 
taken hits this year in the work- 
station graphics business. E&S 
reported Q3 sales of $48 mil- 
lion, which equals a loss of 
$1.91 per share after factoring 
in one-time charges, mostly 
from its acquisition of Accel- 
Graphics last year. E&S is still 
developing 3D technology but 


pushing more resources toward 
the simulation market. Its Har- 
mony and simFUSION line of 
image generators produced 
more than five times the rev- 
enue of its workstation prod- 
ucts. (Don’t even ask about 
workstation losses.) 

nVidia, also on a roll with 
lots of gaming and PC OEM 
contracts, dove into the 3D 
workstation arena with the 
announcement of the Quadro, 
based on its new 256-bit 
GeForce chip. The move—from 
windowless game graphics to 
multi-frame-buffer 3D accelera- 
tors—must be related to 
nVidia’s new access to SGI's 
graphics technology. The work- 
station market is more compli- 
cated but reaps bigger mar- 
gins. nVidia says Quadro 
generates up to 17 million tri- 
angles per second and fills up 
to 540 million pixels per sec- 
ond. Quadro-based products 
will ship with PIll- and Athlon- 
optimized OpenGL drivers for 
Windows NT, Windows 2000, 
and Linux, but unfortunately not 
Mac. The Quadro will power 
ELSA's new GLoria II board, and 
other partnerships include 
Micron and HP. 

3D acceleration in itself is a 
small, highly competitive mar- 
ket, and it’s only getting 
tougher. To survive, vendors 
must understand how their 
technology can be applied to a 
broad range of products and 
services, not just chips or 
cards. If the consumer market 
fails to generate substantial 
revenue, the 3D chip manufac- 
turers will need to rely on the 
professional sector almost 
exclusively. That's a much 
smaller pie, and a smaller 
piece for anyone who remains 
at the table. @ 


Matthew Hoover is managing 
editor and news editor for 3D. 
Email him at mhoover@mfi.com. 
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LightWave’ [6] 


Allow yourself to be seduced. 


Seduced by the power, the elegance and 
the flexibility. Your first encounter will 
reveal why LightWave dominates the 
demanding world of show business. 

LightWave has always been the industry 
standard for exceptional realism. Today it 
just got better. Much better. Now, with 
caustics, radiosity and integrated Hypervoxels, 
LightWave [6] understands and delivers the 
nuances of lighting and volumetrics better 
than any other animation system on the 
market. The addition of a 96-bit floating- 


| point render pipeline assures you ultimate 


| color depth and accuracy. 


LightWave [6] introduces the world's 
fastest and most accurate hybrid inverse/ 
forward kinematics engine. Also, unique to 
LightWave [6] are IntelligEntities These 
include Endomorphs” and Skelegons” used 
to create and control character animation 
with efficiency and fluidity. 

With the release of LightWave [6] nothing 
was left to chance. We completely redesigned 
the program and the process with you, the 
artist, in mind. The joy of LightWave, all the 
features, all the functions — better, faster, fun. 


The seduction is complete. 
® 


NewTek 


| www.newtek.com 


Call (800) 862-7837 
Outside the U.S. call (210) 3 


Alia 


North America 
Europe 
Asia-Pacific 
Latin America 


800.447.2542 
800,4125.4125 
81.3,3470.8282 
525.203.0030 


CA W You iy Geet) 8 


Starting at $7500USD. Available on ee NT and Irix. 
To find out more about the most powerful 3D software 


efront.co 


money can buy, visit vwwvwv.alia 


NEW&IMPR@VED 


» Eon Software, based in Paris, is ship- 
ping Vue d'Esprit 3 Mover ($199) for Win- 
dows 95/98/NT, 3D software for creating 
natural scenery. New features include full 
animation capability including motion blur, 
improved atmospheres, new vegetation 


nology includes prebuilt motion types (such as helicopter or motorcycle) to get begin- 
ners up and animating right away. Vue 3 supports FK, includes video options such as 


types, and enhanced support for popular 3D packages. Dynamic Motion Reaction tech- 


www.e-onsoftware.com 


Worldwide 
Rendering 


2» Maxon Computer has announced 
Cinema 4D Net, a network rendering solu- 
tion for users of Cinema 4D GO, SE, and XL 
on Mac, Windows 95/98/NT, and Alpha. 
Cinema 4D Net ($295 for a three-client 
license, $495 for 10 clients, or $1,995 for 
unlimited clients) works over an intranet or 
the Internet, and since the user interface is 
HTML-based, any computer with Internet 


Visual, Collaborative 3D a" 


nonsquare pixels, and exports terrains as fully textured LightWave or MAX models. The 
package includes more than 100 atmospheres, plus a set of animatable ones. 


access can control the render. After loading 
your scene to the Cinema 4D Net server, 
any number of client computers can be 
linked together to render the image, and the 
program dynamically shifts the render load 
over all clients. Each client has a preview 
image, and the pool is dynamic—computers 
can be added to or taken off the job any 
time. Renders can be controlled from any 
Internet device: WebTV boxes, Palm Pilots, 
and, in Europe and Asia, Nokia net-wired cel 
phones. www.maxoncomputer.com. 


LightWork Design is Windows software for visualizing and communicating collaborative 
_ 3D designs. NavisWorks ($1,600 single license) can handle million-polygon 3D mod- 
els in real time, so you can navigate a building plan, for example, and send your view 


to other team members via the builtin 3D-Mail technology, NavisWorks can read DWG, 


3DS, DXF, and DGN (MicroStation) formats, and it can import multiple file types and 
combine them into one viewable model, which helps multiple contractors, vendors, 
and designers work on a project. www.lightwork.com 


Tools for Interactive Panoramic Movies 


>» Targeted at architectural, engineering, and construction projects, NavisWorks from 


» VR Toolbox Inc. announced The VR 
Worx ($299), a suite of authoring tools for 
Apple QuickTime VR for Mac and Windows 
platforms. It integrates three of the com- 
pany’s products into one interface contain- 


ing three modules. The panorama, object, 
and scene modules work together to cre- 
ate and edit interactive panoramic QTVR 
movies. Free demos available at 
www.vrtoolbox.com. 


BY MATTHEW HOOVER 


Bridge from MAX 
to RenderMan 


» Users of Discreet 3D Studio MAX 2.5 
or 3.0 can render their scenes using 
Pixar's acclaimed RenderMan technology, 
thanks to MaxMan ($2,000 per license), a 
new plug-in from Animal Logic. Scheduled 
to ship Q4 1999, MaxMan provides a top- 
level interface to PhotoRealistic Render- 
Man (PRman) or Blue Moon Rendering 
Tools (BMRT), a RenderMan-compliant ren- 
derer. MaxMan produces RIB files, and it 
supports RenderMan shaders in all con- 
texts, including global atmosphere, light, 
displacement, and volume, fully integrating 
into MAX’s animation system. MaxMan 
uses familiar MAX scene controls, sup- 
ports most native MAX materials, and 
directly supports MAX geometry types 
including NURBS, polygons, and quad 
patches. www.animallogic.com 


Making Ripples 


> Ripple Rain ($99), a new stand-alone 
app for Windows 95/98/NT from Kerlin 
Softworks, uses animated textures and 
bump maps to create rain and impact rip- 
ples in water. Ripples are created by defin- 
ing and 
placing an 
emitter in 
Layout, and 
adjusting a 
comprehen- 
sive set of 
parameters 
(radius, decay rate and duration, variation, 
etc.). Rain is made from alpha-channeled 
animated textures parallel and perpendicu- 
lar to the ripple plane, with guides to aid 
setup and keyframing. Frame-by-frame, Rip- 
ple Rain figures out where each drop is and 
creates an impact ripple at appropriate 
spots. It works with any 3D app that sup- 
ports animated textures, bump maps, alpha 
channels, and .tga files. 
www.kerlinsoftworks.com 
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Paging Dr. 3D 


} Able Software has released 
3D-Doctor 2.1 ($2,400 per 
license), a software package for 
rendering 3D images from 2D 
medical data—visualizations of 
MRI and CT scans, for example. 
With no hardware upgrades, 3D- 
Doctor can render and output 
files in DXF, VRML, STL, 3DS, and 


other formats on Windows 95/98 


and NT PCs. You can create vector-based, editable object boundaries from the source images 
to measure and analyze the 3D anatomical models. Free demo available at www.ablesw.com. 


A Faster Driver 


} 3Dlabs has released PowerThreads 
SSE, a new OpenGL driver for its Oxygen 
VX1 accelerator card that’s available free 
of charge. PowerThreads takes advan- 
tage of Intel's Streaming SIMD Exten- 
sions (SSE) to accelerate geometry- 
transform and lighting calculations on 
workstations with single or dual Pentium 
lll or Xeon processors. It also supports 


3DNow! optimizations for AMD proces- 
sors. By working closely with Discreet, 
3Dlabs has included enhancements spe- 
cific to 3D Studio MAX that the company 
claims provide a performance boost of 
up to 300 percent. The driver also 
enhances 3Dlabs cards with hardware 
geometry acceleration, such as the 
GVX1 and forthcoming GVX2110, by shift- 
ing geometry processing to the CPU 
under heavy workloads. www.3dlabs.com 


Still Seamless After All These Years 


» Marlin Studios announced Seamless 
Textures 4: Classic Stonework ($149), a 
CD-ROM containing 348 royalty-free 
tileable textures, complete with bump 
maps, compati- 
ble with PC, 
Mae, Amiga, 
and Alpha. The 
textures, cre- 
ated from pho- 
tographs of 
stonework hundreds of years old around 
Paris and Quebec City, come in three res- 


Package Deals 


}» MetaCreations is selling the 3D Suite 
($599), a software bundle that includes 
Poser 4 (character posing and animation), 
Bryce 4 (landscape modeling), and Canoma 
(3D scenes from 2D images). The 3D Suite 
will be available for a limited time for Win- 
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olutions up to 
1152x768. 
Categories 
include stone 
bricks, cobble- 
stones, cut 
stones, flag 
stones, ruble stones, and variegated 
stones. The collection features two 
bonuses: models of a chateau and cas- 
tle from Viewpoint Digital, plus 100 color 
images for reference and inspiration. 
www.marlinstudios.com 


dows and Mac. www.metacreations.com. 
Credo Interactive and Digimation have 
teamed up to offer the Life Forms 3.5/ 
Bones Pro 2 bundle ($495). Life Forms is 
a character animation package for Mac or 
Windows 95/98/NT, and Bones Pro is a 
skeletal deformation plug-in for 3D Studio 
MAX 2.0 or higher. www.digimation.com 


> X Dimension Software has released 
3D Exploration ($30), an OpenGL-com- 
pliant file viewer for Windows 
95/98/NT. It provides an explorer-like 
interface for viewing files created by 3D 
Studio MAX, NewTek LightWave, Cali- 
gari trueSpace, and Autodesk Auto- 
CAD, as well as Microsoft DirectX, 
Quake, VRML, and other formats. You 
can view files as a windowed or full- 
screen slide show and select a list of 
favorites. www.xdsoft.com/explorer 


> Smells Like Almonds ($99) is a 
new shader package for Cinema 4D, 
developed by bhodiNUT. The 42 proce- 
dural shader engines include attenu- 
ated reflections, translucent objects, 
brushed and tooled metals, and volu- 
metric wood. Each shader has up to 
40 parameters. www.bhodinut.com, 
www.maxoncomputer.com 


}» Puffin Designs announced the Win- 
dows version of its Composite Wizard 
plug-in for Adobe After Effects. Com- 
posite Wizard helps artists clean up 
video composites, such as doing color 
correction and fixing poor matting from 
bluescreen shots. $695. www.puffinde- 
signs.com 


}> Pontari Productions has released 
Super Glow 2.0 ($180), a glow shader 
plug-in for LightWave 3D on Windows 
95/98/NT and Alpha (Mac and SGI 
versions to follow). New features 
include unlimited glow layers, a preview 
window, new glow types including 
sparkles, and color/brightness-based 
glows. Glow passes can also be saved 
as separate .tga files for use in com- 
positing packages. www.pontari.com 


> Veteran Hollywood effects studio 
VCE has released “The Visual Effects 
CD, Volumes | & II” ($249) of royalty- 
free clips by Peter Kuran, longtime 
special effects developer. The 35 
sequences, shot on motion picture film, 
range from 720x540 to 2048x1536. 
Subjects include starfields, explosions, 
fire, rain, dust/debris, cityscapes, an 
atomic blast, and more. www.vce.com. 


> Onyx Computing is shipping TREE 
Classic 4.3 ($145), formerly TREE 
Painter, a procedural tree and vegetation 
creator for Windows 95/98/NT. Version 
4.3 can export trees as .bmp or .tga 
files at various resolutions or as one- 
poly DXF panels. TREE Classic includes 
a library of editable trees, palms, and 
bushes. www.onyxtree.com  @& 
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speed 


creative 


(©business tools 


IntelliStation M Pro @ 
with Windows NT° 


from $2139" up to two Pentium® Ill processors 
600mhz / up to1gb ram 
IBM*° Fire GL1' / Intense 3D graphics 


monitor not incuded 


‘orporati 


d under license. mhz refers to micropr 


\dows and Windows NT are trademarks of Microsoft Corporatior 


reserved. 


imedia Systems and 
names are trademarks of | 


“Estimated reseller price for model 6889/80U. Actual prices may vary. Fire GL1 is a trademark of Diamond Multi 


M Pro Options by IBM 


Youre in the hot seat. It’s time to create. Time to direct. Time you don't have. Unless 
you have the IntelliStation M Pro. Load it with accelerated graphics solutions like the 
25 bit IBM Fire GL1 graphics accelerator, and you'll have time to do everything. 
www.ibm.com/intellistation or call 800 426 7255, code is150 


creative.director 


pentiume/// 


memory Up to 128mb 100mhz speed Add a second 500, 550 or 600mhz media A read-write cd drive lets you 
ECC sdram. Run applications faster. _ Intel® Pentium III Processor. Work even faster. _ write and transport 650mb of data. 


The annual 
3D editors’ 
choice 
awards 


you're as tired of hearing about 

Y2K as we are, join us for a 

look back at some of the best 
products and tools for 3D artists from 
the past year. 1999 saw many innova- 
tions in digital graphics. It was a 
watershed year, especially in compari- 
son to 1998, which was a bit sluggish 
from a technological standpoint. We 
focused on tools, products, and new 
technologies that help you work 
smarter, faster, better, or all of the 
above. 

We tried to provide a well-rounded 
choice of products that 
impacted professional 3D 
graphics, as well as the new 
technologies that have 
given us a glimpse into the 
near future of 3D. We look 
forward to what the new 
year, and the new millen- 
nium, will bring. 
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SensAble Phantom 4 
Desktop 


If we gave Wired for 3D awards beibed on 
looks alone (and we don't), we'd still have a 
winner with SensAble Technologies Phan- 
tom Desktop modeling system ($10,000 
standalone; $14,950 with the FreeForm 
modeling system). Using a haptic force- 
feedback pen, this incredibly sexy unit lets 
you model on your PC while literally “feel- 
ing” the model under your pen in real time. 
It's not cheap, however—this amazing 
advancement in 
3D modeling 
technology is 
primarily being 
enjoyed by folks 
with deep pock- 
ets and bleed- 
ing-edge early 
adopters. We 
can only hope 
that some day, 
a device like the 
Phantom will be a standard on every 3D 
professional's desk. www.sensable.com 


Alias|Wavefront 
Maya Unlimited 2.5 


Fast becoming the standard 
against which all other high- 
end 3D modeling and anima- 
tion apps are measured, 


Notice how no one calls 


Maya Unlimited 2.5 
($16,000) offers users a fully 
customizable workspace, a 
full set of NURBS and polygo- 
nal modeling tools, and a 
character animation system 
that's more intuitive than ever 
before. Add to that fur and 
cloth dynamics, Artisan for 
natural sculpting, and Paint 
Effects for painting procedural 
geometry, and you can see 
why Maya is truly Wired for 


Apple “struggling” or 
“beleagured” anymore? With 
its Velocity Engine PowerPC 
chip, the Apple G4 (starting 
at $1,599) has the Wintel 
folks more than a little ner- 
vous. In keeping with the 
award-winning industrial 
design of the blue and white 
G3, the graphite and chrome- 
colored G4 will spruce up any 
3D designer's desktop. With 
the 22” Cinema Display LCD 


3D. www.aw.sgi.com (available only with purchase of a 450MHz 


or faster G4, for a total cost of $6,498), 
you'll have your co-workers turning Bondi 


Blue with envy. For the ultimate in portable 


power, you can't beat the G3 PowerBook 

400 (starting at $3,499), one of the only 
laptops that can keep up with just about 

any desktop out there. Congrats to Apple 
for being Wired for 3D two years in a row. 
www.apple.com 


4 


Discreet 3D Studio MAX 3.0 


Possibly the most widely used 3D application to date, Discreet 3D Studio MAX ($3,495) has con- autoedesesys 
sistently raised the bar on what to expect in a software upgrade. MAX 3.0 sports a completely cus- f orm 7 3 0 


tomizable UI, new rendering features (want to use the Light- 
Wave renderer? No problem), slick new modeling and 
animation tools, and increased performance. Add effect* 
and paint* to the equation, and you have a set of tools 
that would have cost $100,000 five years ago. 
www.discreet.com 


aa “” form+Z 3.0 ($2,399) can do the 
ee. O © «job. All this power comes with a 


) » Steep learning curve, but once 
Intergraph 2x1 @ you get the hang of it, the sky’s 


2 


workstation @ Fhe limit Export your models in 
Once again, Intergraph maintains its competitive b ' DWG, DXF, EPS, FACT, IGES, Illus- 
lead with a powerhouse workstation, the Zx1 ~ trator, LightScape, OBJ, PICT, 
(starting at $3,175, without monitor). With single » PNG, QTVR, RIB, SAT, STL, Targa, 
or dual Plll processors in a stylish black case, the TIFF, VRML, 3DGF, 3DMF, or 
Zx1 offers the best bang for the buck 3DS, and your model is good to 
of any high-end workstation. Watch a go in your favorite 3D animation 
dual Zx1 with a Fibre Channel RAID program. www.autodessys.com 


pump two streams of HDTV 
video at 30fps mapped onto 
60,000 polygons in a real-time 
3D environment. After you stop 
drooling, you may just get that 
checkbook out. At least, you'll 
never look at your old PC the 
same way again. 
www.intergraph.com 


"* @@@@@eese, 


Cyra Cyrax 3D laser 
scanner system Play Amorphium 


Let's see. There's Artisan for Maya, 
which used to cost $6,000 and is 
now part of the $7,500 Maya Com- 
plete package. And then there’s Play 
Amorphium ($149), a polygon-based 
cousin to the NURBS-based Artisan 
that allows you to model using a 
push-and-pull methodology similar to 
traditional sculpting. Any 3D artist 
doing organic modeling should check 
this program out. Technology like this © 
was out of reach of most artists’ wallets only a year @ 
ago. www.play.com . 


If bigger is better, the folks at Cyra are the 

ones to beat. The Cyrax 3D laser scanning ® 6 
system is capable of scanning just about 
anything. From skyscrapers to bridges to full 
movie sets, Cyrax can generate a topographi- 
cally accurate mesh, complete 
with textures. Simply orient the 
scanner toward the scene, 
select the desired area and 
measurement density via your 
laptop, then auto-scan. Voila! 
Instant 3D models of real-world 
objects. Call (800) 818-2972 for 
pricing. www.cyra.com 
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AMD Athlon 


Once thought of as the 90\b. 
weakling of CPUs, the AMD 
Athlon ($209-$849 in 1,000 


MetaCreations 
Canoma 1.0 
(valiant first try award) 

We decided to give a 
Wired for 3D award to 
MetaCreations Canoma 


1.0 ($499) not because 
of what it is, but because 


7 Station X 
r Studios 
‘ Project: messiah 


»D If you want it done right, do it 


lots) is an excellent processor 
with excellent compatibility. 
Not only that, it has kept Intel 
on the defensive for the last 


company to reduce prices 
and increase speed. We tor- addressed in version 2.0. 
ture-tested this chip and B www.metacreations.com 
found no application compati- & 

bility problems. Already upto ee- - 
7OOMHz, the Athlon is power- " @ @ ® . 
ful, inexpensive, and very sta- @ ® 
ble. Selecting 
AMD for your CPU 
is not only a vote 
for the underdog, 
it's a worthwhile 
and cost-effective 
choice. 
www.amd.com, 


a 
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Right Hemisphere 
Deep Paint 3D 


It's finally here: true real-time 3D painting on models. Once con- 
fined to high-end SGI IRIX machines, 3D paint has been a long 
time coming to PCs. Many tried, but they all failed to deliver a 
usable product. Right Hemisphere got it right, and Deep Paint 
3D ($795) is a very capable 3D paint tool. It also lets you model 
with paint tools by 
physically deform- 
ing a surface to 
change its geome- 
try. It operates as a 
Photoshop plug-in; 
interfaces directly 
with MAX, Softim- 
age, or Maya; and 
transfers your mod- 
els among a wide 
variety of file for- 
mats. Pretty deep, and pretty Wired for 3D. 
www.righthemisphere.com 
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of what it could be. The idea—using simple primitives to define 3D 
shapes in photos and extract 3D info and tex- 
tures automatically—is phenomenal, but the 
current version needs a lot of help to live up to 
several months, causing the . the concept. We're rooting for this tool and hope 
the issues raised by version 1.0 will be properly 


MetaCreations 
Painter 6.0 


If you've never tried Painter for 
creating custom texture maps, 
boy, have you missed out. With 
the broadest set of natural- 
media painting tools anywhere, 
Painter 6.0 ($399) continues 
the tradition of enhancing what 
could be the best paint package 
in the world. Painter 6.0 adds 
better file handling for large 
images, brush loading for multi- 
colored brushes, Impasto paint, 
a better image hose 
with hundreds of noz- 
zles, better text con- 
trols, and more, mak- 
ing it a musthave for 
anyone creating cus- 
tom textures or 2D 
artwork. If you add a 
Wacom tablet, you 
can take advantage of 
pressure, tilt, bearing, 
and direction to make 
your brushes feel like 
the real thing. 
www.metacreations.com 


yourself. That’s the attitude at 
Station X Stu- 
dios, a Light- 
Wave-based 
production com- 
pany in central 
California. 
When they 
needed to 
extend Light- 
Wave's charac- 
ter animation 
tools, they 
coded the 
improvements, and now 
they're offering them to every- 
one. Running stand-alone or 
as a LightWave plugin, Project: 
messiah ($995) is a top-notch 
character animation tool. It 
contains a full FK/IK system, 
bones, expressions, simplified 
character setup, real-time inter- 
activity, procedural keyframe 
animation blending, and much 
more. Truly Wired for 3D— 
characters, that is. 
www.stationxstudios.com 


Simon Says: 
Bring Photorealistic 
Quality Graphics to i 


your web site , 


AM 
seer 
AU 
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tl 
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599 


Introductory Price 


Take the easy way...add broadcast quality 


graphics to your site in less than an hour. 


Gov www.caligari.com fee 


| f CALUGAR| CORPORATION © 1959 Landings Drive, Mountain View, CA 94043 « tel. 650.390.9600 © fax 650.390.9755 


Adobe After 
Effects 4.1 


Don't be fooled by its “.1”. 
After Effects 4.1 ($689, 
$1,499 production bundle) 
provides a much-needed fea- 
ture for 3D artists: the ability 
to import images with Z- 
depth information in Discreet 
RLA, Softimage PCI/ZPIC, 
and Electric Image EI/EIZ file 
formats. With the ID matte 
feature, objects can have 
separate material IDs, and 
effects like depth-of-field and 
3D fog can be added in post. 
www.adobe.com 


VST 
Technologies 
FireWire 
hard drives 


There is definitely a cool factor 
to these little red devils. VST 
FireWire hard disks ($379— 
$999) come in 4, 6, 8, 10, 
and 14GB configurations, are 
very portable, have data trans- 
fer rates up to 400Mbps, and 
allow for hot-swappable, plug- 
and-play, portable stor- 
age. Just plug this 
puppy into a FireWire- 
equipped Mac or PC, 
and wherever you are, 
that’s where your data 
will be. 
www.vsttech.com 


Adobe 
After Effects 41 
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Pixologic Z-Brush 
(promising beta award) 


Using 3D forms and drawing tools, Z-Brush allows you to paint 
three-dimensionally, all the while ultimately creating a 2D image 
with shadows, highlights, and much more. Still in beta, this tool 
promises great 
things, and we 
encourage everyone 
to download it and 
check it out. It’s the 
freshest concept to 
come along in quite a 
while. 

* www.pixologic.com 
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Illustrate! 4.0 for 3D Studio MAX 


The web is going Flash in a big way. Just recently, though, people 
have started to figure out how to add 3D to their Flash anima- 
tions. Illustrate! 4.0 ($395) for 3D Studio MAX is one method. 
Using a cel-shader rendering engine and vector export control, 
entire MAX scenes can be “Flashed” and viewed in 2D by more 
than 85 percent of today’s web browsers. VRML may be dead on 
the vine, but Macromedia has a chance to steal the 3D show 
using Flash as the delivery mechanism. With tools like Illustrate! 
4.0, great 3D on the web may be right around the corner. 


Red Hat 
Linux 6.1 


Why Linux, and why the Red 
Hat version ($29- $79)? 
Linux has made 
serious 
advances as the 
OS of choice in 
many production 
facilities and ren- 
der farms. Most 
high-end 3D soft- 
ware companies 
offer (or have 
announced) rendering sup- 
port for Linux, and some are 
porting entire apps to the 
open-source OS. However, 
while open source is a boon, 
companies such as Red Hat 
further the cause and 
help obtain mainstream 
computer graphics 
hardware and software 
support for Linux—the 
fledgling David to 
Microsoft's Goliath. 
www.redhat.com 


www.davidgould.com, 
www.digimation.com, 
www.macromedia.com 


Digital Origin 
MotoDV 
Mobile for 


PowerBook 
If having the best laptop two, 
years ago was the ultimate in 
portable geek chic, this year 
it’s gotta be video on the go. 
Digital Origin has taken its 
popular EditDV and MotoDV 
software and bundled it with a 
PCMCIA FireWire card ($499 
bundled). With the addition of 


gH 


« Vv Mobile 
q 


B 
@ 

q a 1394 digital video camera F) @ 
and a G3 PowerBook, you'll & S 
S 
q 


@ 
have every director in Holly- @° ® 
wood looking over your shoul- @ * 
der. If you ever have to “get > @ e * 


J ; away” but need to take an 
“> entire video editing facility with =) ~~ 
“you, this is definitely the way 
to go. Add After Effects or Final e° 
Cut Pro, and youcan keep up 
with the best of them. > 
www.digitalorigin.com @& 


MicroScribe-3 


Desktop Digitizing Systems P 


, oO 


\ 


with the ability to capture complex 3D models from physical objects by simply tracing Imoersion 
over their surfaces. The 3D digitizing process is fast, accurate, and more ‘affordable 
than you might think! 


MicroScribe 3D is an advanced 3D digitizing tool. MicroScribe empowers: you 


The MicroScribe 3D is a desktop system that easily connects to your serial port and 
runs.on PC, Mac, and SGI platforms. MicroScribe works directly in your favorite 3D 
graphics and CAD packages such as 3D Studio Max, Alias, Lightwave, Maya, 
AutoCAD, SolidWorks, form Z, Rhino 3D, and many more. MicroScribe comes in sev- 
éral size and accuracy configurations to me the demands of your project. 


For details, call Immersion at 408-467-1900 or 1-888-467-1900 
or visit our web site at www.microscribe.com 


In late 1995, a small digital 


graphics studio in the San Francisco Bay Area 
made history. Toy Story, the humble tale of a 
cowboy doll and his playroom cohorts, became 
the first feature film created entirely out of 
ones and zeroes, and Pixar Animation Studios, 
a boutique partner of Disney's, became the 
undisputed pacesetter in digital artistry. The 
movie, directed by CG pioneer John Lasseter, 
went on to become one of the most success- 
ful animated films of all time. Cowboy Woody 
and his astronaut sidekick Buzz Lightyear 
became household names virtually overnight. 
When it came time to think about making a 
sequel, the higher-ups at Disney 
thought they had it sown up. After 
all, one of the great benefits of digital 
production is that once you've created 
the assets, you can use them 
again and again free of 
charge, reanimat- 
ing and 


rerendering the models as many times as 
you want. To Toy Story Infinity and beyond! 
The suits had another thing coming. 
During the intervening years, Pixar had 
poured its steadily advancing technology 
and experience into A Bug's Life, a second 
all-CG feature presentation whose imagery 
was a quantum jump beyond that of its pre- 
decessor. “They thought, ‘We can approach 
the whole planning of the sequel as if it 
were Toy Story,” recalls Galyn Susman, 
supervising technical director. “I said, 
‘We're coming out a year after A Bug's Life. 


That's not going to be good enough.’” 

After endless rounds of meetings, Sus- 
man’s point of view prevailed. When produc- 
tion began in earnest in early 1997, the cen- 
tral challenge became incorporating new 
technology and techniques while maintaining 
the look and feel of the original movie. As 
one artist involved in the project observed, 
“Inevitably we've gotten better at what we 
do, but on the other hand, we didn't want to 
create a completely different world no one 
would recognize.” 

Today audiences the world over are revis- 
iting Woody's world and seeing it anew. Once 
again directed by Lasseter, Toy Story 2 pre- 

sents a rich CG universe with believable 
characters, detailed textures, exquisite 
lighting, and stunning camerawork. All the 
original characters are back, along with 
original star voice talent such as Don 
Rickles and Tom Hanks. In addition, 
Pixar concocted a gaggle of new ones, 
among them Woody's trusty steed Bulls- 
eye; Al, a portly vendor of used toys; 
Wheezy, a rubber squeeze-toy penguin; 
and Jesse, a saucy cowgirl doll and love 
interest for Woody. 
As described by coproducers 
Helene Plotkin and Karen Robert Jack- 
son during the final stages of production, 
the story begins when, during a bit of rough- 
housing with young Andy, Woody's arm 
becomes torn. The damage relegates him to 


_ a dusty shelf with other broken toys such 


as Wheezy, whose squeaker emits only a 
dull wheeze. Bad turns to worse when 
the injured cowboy finds himself 
in a yard sale and 
becomes property 
of Al, who sells 
used toys 


Ea one 


to collectors - collectible status being the 
kiss of death for any playful toy. To his sur- 
prise, Woody learns that he is part of a 
designer collection, the other members of 
which he comes to recognize as his real fam- 
ily. A daring rescue brings the film to a fitting 
climax. 

Toy Story 2's thematic underpinnings of 
mortality and belonging probe emotional ter- 
ritory rarely occupied by animation. Charting 
it was the work of Dan Jeup, who served as 
story supervisor. Storyboards created by 
Jeup and his team were assembled into ani- 
matics by layout supervisors Rikki Cleland- 
Hura and Ewan Johnson, who determined the 
role of shot composition and camera motion 
in telling the story. Meanwhile, associate 
technical director Larry Aupperle worked on 
modeling and rendering techniques, and 
directing animator Dylan Brown and his team 
brought it all to life. Then shading supervisor 
Brad West upgraded old textures and created 
new ones with help from associate technical 
director Oren Jacob and numerous others. 


Tell Me a Story The halls of Pixar's 
main building are named like streets; walking 
from one office to another, you pass Rue de 
Pixar and NURBS Lane. The corridor walls, 
each painted in a different color, give the 
hallway a kaleidoscopic effect. They're cov- 
ered with production artwork, including 
mattes and storyboards for A Bug's Life and 
other productions. 

Even this feast for the eye pales com- 
pared to the Story Room. The walls sur- 
rounding this sizeable office are covered with 

bulletin boards to which are pinned a 

patchwork of story- 
board panels. In the 
middle sits a cluster 
of drawing tables 
stocked with pans, a 
paper cutter, and a Bar- 
bie doll. A stroll around the 


Woody, Jessie, and Bulls- 
eye the pony take a spin. 


All TS2 Images courtesy of and © 
Disney/Pixar. All rights reserved. 


Artist photos by Kelvin Jones, 
except Ewan & Rikki by 
John Poppelwell 
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Toy Story 2 


room's perimeter serves as a self-paced 
guided tour of Toy Story 2, and that’s roughly 
how it functions for the artists, animators, 
and technicians throughout production. 

When Dan Jeup first joined the project as 
story supervisor, the basic idea for the movie 
was in place, but not much else. A graduate 
of California Institute of the Arts, Jeup spent 
six years at Disney in various departments 
before being offered a position at Pixar by 
Joe Ranft, head of story for the original Toy 
Story. 

Jeup’s first task was to critique Las- 
seter’s initial ideas. He wasn't alone in this 
role; all members of the story team con- 
tributed, pitching in ideas about story struc- 
ture, defining characters, acting out scenar- 
ios, and so on. Ideas were revisited time and 
time again, refined until everyone was satis- 
fied. The team averaged five members, but 
as the schedule grew more urgent, it swelled 
to 22. Fortunately, some among them had 
worked on the first movie, helping achieve 
the necessary continuity. 

During his years at Disney, Jeup gained a 
keen appreciation of traditional story struc- 
ture. “In any movie, story, or play, the main 
protagonist has some kind of problem, and 
he or she (or it) needs to overcome it,” he 
explains. “As you go through the structure of 
the film, he faces obstacles and overcomes 
them, and he changes as a result. By the 
end of the movie, he overcomes his prob- 
lem, and you wrap it all up with a happy end- 
ing. It comes down to what you're ultimately 
trying to say with that character.” 

What was the story team trying to say 
with Woody? “The film touches 
on Woody's feeling that he 
could possibly grow 
old one day, and 
what happens to a 
toy when that occurs,” 
Jeup explains. “He has to 
face issues of abandon- P 
ment and growing old.” f : 


22 wuww.30gate.com JANUARY 2000 


supervising technical director. 


One set of storyboards on the wall depicts 
the sequence in which Woody is put on the 
dusty shelf and meets Wheezy. While many 
of the boards were collaborative efforts, 
these were Jeup’s own. It’s rare to own a 
sequence, though. Almost every artist works 
on almost every sequence in the end. If a 
better idea comes along, it sticks. As Jeup 
puts it, “You kill your babies and move on.” 


Assembling Animatics The Toy 
Story 2 storyboards moved on as well, land- 
ing on the desktops of layout supervisors 
Rikki Cleland-Hura and Ewan Johnson. “Lay- 
out is where the shots begin to exist,” Cle- 
land-Hura explains. “This is the first time a 
director sees the world that they've dreamed 
up.” Her background is in computer engineer- 
ing and game development. She came to 
Pixar in 1996 as a lead engineer on the 
product design team in the now-defunct 
interactive division. 

“We figure out how to direct the viewer's 
eye,” Johnson adds. Having studied photog- 
raphy and printmaking, he joined Pixar as a 
layout artist for Toy Story in 1994. 

Once a minor step in the production 
pipeline, layout has flourished into a critical 
creative process at Pixar. In practical terms, 
it involves assembling the digitized story- 
boards into story reels, more commonly 

known as animatics, a moving repre- 
sentation of the still sketches. The lay- 
out team, which varied widely in num- 
ber depending on the workload, met 
with Lasseter and the other directors to 
discuss each sequence in detail, 
including the overall goal, sets, 
blocking, and so on. Then they 
tackled each shot one by one, 
hammering out the details and delivering 


Above: Ewan Johnson (left) and Rikki Cleland- 
Hura, layout supervisors. Right: Galyn Susman, 


all the variations that were requested, along 
with a few of their own. 

Once they were approved, the story reels 
were sent to the editorial department, where 
they were sequenced and dubbed with dialog 
and music to produce a mockup of the final 
product. Since the actual voiceovers fre- 
quently didn’t match the timing of scratch 
tracks used during layout, this turned out to 
be a creative process as well. Editorial sent 
some shots back to be reworked, and they 
edited others extensively before the animat- 
ics were finished. 

“In addition to that,” Cleland-Hura adds, 
“because we're a computer animation studio, 
we set up all the shots as files. We get every- 
thing ready for the animators, putting the 
characters where they should be and adding 
the visual cues they need to understand what 
needs to happen in each shot.” For example, 
for a shot in which Woody walked across a 
room, the layout team provided a file in which 
Woody slid from position to position, the first 
step in animation blocking. 

Animatics and animation setup notwith- 
standing, the layout team’s most apparent 
contribution to Toy Story 2 was camera 
motion. The storyboards, Cleland-Hura points 
out, focused on conveying plot and emotion. 
“Our focus,” she says, “was storytelling 
through the camera.” 

“It's akin to a live-action metaphor,” John- 
son continues. “You figure out what story 
you want to tell, then you design the shots 
you're going to use to tell it." He describes a 
scene in The Silence of the Lambs in which 
the psychiatrist Dr. Chilton inspects villain 
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Hannibal Lechter’s room. “He's walking 
around and Hannibal is tied up and he has 
the mask on. Then Chilton looks at the bed 
and you see the pen. The camera cuts back 
to Hannibal, cuts back to the pen, and that’s 
it—you know the pen is going to play a role 
in the story. This was not acting. This was 
just the camera.” 

One of the luxuries of using a virtual 
camera is the opportunity to execute moves 
no real-world camera could make, but this is 
discouraged at Pixar. “Our general philoso- 
phy is to use motion that feels like it could 
happen with a real-world camera,” he 
explains. “Nonrealistic camera motion can 
really ruin a story for people. It makes them 
look at the movie instead of paying attention 
to the characters. But occasionally we'll 
resort to it to push home a point.” 

What if the point fails to get across? 
“There were times when what we thought 
would work didn’t 
work at all,” Cleland- 
Hura admits, “Then 
we'd hammer it out 
by trial and error, or 
by shooting a lot of 
coverage and giving 
it to editorial to see 
what they could 
come up with.” 

Nonetheless, 
she takes special 
pride in the subtlety 


Associate technical director Larry 
Aupperle (above) and directing animator 
Dylan Brown (far right). Big Al (bottom) is 
excited about his hand, and Woody 
(right) is wide-eyed next to Stinky Pete. 
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of camera motion in Toy Story 2. “I think we 
did more in this film than we have in the 
past,” she says. “We've got this really hard, 
fast, dynamic action stuff, and then we have 
beautiful slow moments. We did it all in one 
film, and we did it supporting the story.” 


Character Design While Cleland- 
Hura, Johnson, and the rest of the layout 
team were piecing together the narrative, the 
modelers were busily assembling the cast. It 
seemed simple enough to reuse the original 
character models, so they assembled the 
new characters first. 

“The new characters looked fantastic,” 
Susman recalls. “Then we looked at Woody, 
and he looked like old technology.” 

The difference became apparent with the 
completion of Stinky Pete the Prospector, one 
of the toys in Woody's designer collection. 
According to Larry Aupperle, associate techni- 
cal director and self-described 
“third banana to the technical direc- 
tor,” the cloth of Pete's shirt was 
rendered in such detail that 
Woody's clothing looked artificial in 
comparison. “We had to update 
Woody to a level that would be 
acceptable with the new stuff,” he 


says, “but we couldn't go so far that people 
would think Woody's clothes had changed.” 

Aupperle’s specialty is secondary motion. 
“Someone else will make a pant leg,” he 
says, sitting in a small office festooned with 
cowboy lariats. “But what I'm interested in is 
how the pant leg folds up on itself.” His goal 
was not physical accuracy, but the appear- 
ance of physical accuracy. “In many cases,” 
he observes, “physical accuracy is not art- 
directable, and it just doesn’t look right.” 
Aupperle was bitten by the CG bug while 
attending his first SIGGRAPH meeting in 
1989 as a Ph.D. candidate at Princeton; 
immediately he set about writing his own ray- 
tracer. He joined Pixar's commercial division 
five years ago just as Toy Story was entering 
the final stages of production. 

The process of designing Al, over which 
he presided, was typical of Pixar's general 
approach to creative work. First the art 
department came up with sketches. Then 
Aupperle and his team watched footage of 
overweight people, paying special attention 
to secondary motion of jowls and the like. It 
was decided that Al would be more portly 
than fat, so they slimmed him down a bit 
based on photographs of Pixar's heavier 
employees. “We had to make it clear we 
weren't trying to insult 
them,” Aupperle shrugs. 
Al's beard and balding 
head benefited from dra- 
matic advances in hair ren- 
dering. “That's something 
we had lots of problems 
with in the original Toy 
Story,” Aupperle recalls. 
The new technology, he 
says, is “ basically a lot of 
little hairs. The cleverness 
is in being able to distrib- 
ute them on a surface 
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where they're artistically desired and keep- 
ing them so you can render in a reasonable 
amount of time. The rest,” he adds, “was 
sweat.” 

Al's form made intensive use of subdivi- 
sion surfaces, a Pixar technology that 
smoothes objects interactively and allows for 
adaptive level of detail (LOD). In fact, every- 
thing except his watch and glasses were built 
of subdiv surfaces. “We throttled back a bit 
‘on the dynamic nature of it,” Aupperle says, 
in comparison with Geri’s Game, a short film 
in which the technology made its debut, 
“simply because it’s a matter of control.” 

The characters in Toy Story 2 had many 
more control handles, or avars (animation 
variables), than their predecessors. Al, for 
example, had four avars just to control the 
movement of one eyebrow. But additional 
avars were only part of the difference. 
Equally important was the fact that they 
were organized in a more hierarchical fash- 
ion, which made the characters easier to 
control. “As an animator,” Aupperle remarks, 
“you shouldn't need to know how it works— 
just that it does.” 


Unconstrained Motion The 
heart of Pixar is an area known as the Pit. 
The Pit looks like a cross between a corpo- 


rate cubeland and an amusement park—the 
closest thing to the back lot, perhaps, in a 
studio where the sets reside in computers. 
A circus big top hangs overhead. Some cubi- 
cles are outfitted with castle walls built of 
styrofoam bricks, others with rattan roofs 
and potted palm trees. Inside the cubicles 
themselves, shelves packed with action fig- 
ures complement SGI Octanes and Indigo 2 
Extremes. 

From his lair in the Pit, directing animator 
Dylan Brown oversaw Toy Story 2's anima- 
tion. Although he animated some shots, 
most of the job was managing the animation 
effort as a whole and putting out fires. His 
behind-the-scenes responsibilities included 
testing models and animation chains and 
making sure the animators got what they 
needed from the layout department. 

Brown became obsessed with computer 
graphics while he was in college in the late 
1980s. “I got all the information | could, 
which was pretty sparse at the time. Then | 
discovered Dennis Muren and said, ‘I want 
to do what that guy does!’” Roughly a year 
and a half into San Francisco State’s com- 
puter animation program, he signed on for 
an internship in Pixar's interactive division, 
from which he was plucked for a 10-week 
intensive training program in animation. 


Since then, Brown's education has been on 
the job, animating the bird in A Bug's Life 
and the “outtake” in which Flik stands on a 
dandelion and proclaims, “To infinity and 
beyond!” 

The models for Toy Story 2, he says, 
were fairly lean and straightforward in com- 
parison with those for A Bug's Life, which 
were much more complex due to the 
vagaries of insect anatomy. All the models 
from the first movie were converted into sub- 
div surfaces. “They didn’t look any different,” 
Brown observes, “but you can do a little 
more with them.” 

“It's a challenge to rework an estab- 
lished character,” he continues. “Suddenly, 
you're able to rethink the controls. You have 
to decide how much of that to do and how 
much of the original structure to preserve, 
because you don't want the character to 
change in appearance and motion. It has to 
remain true to the original, so the audience 
has a sense of familiarity.” 

Generally, layout delivers simple anima- 
tions that block out the scenes, which 
Brown modifies as needed. To view his 
work, he dumps frames to a Windows 
machine dubbed the Bandit that plays them 
back at full frame rate. Most shots arrive 
with the cameras locked off. Moving them 


One of the advantages of working at a large 
tailor-made by staff programmers. Although 


toshop, Amazon, Alias Studio, and Maya 
Unlimited are used, the core of Pixar’s tool 
kit is a 3D animation package called Mari- 
onette. 

Running on IRIX, Marionette encom- 


core system was designed by an animator 
for animators,” Galyn Susman explains. “It 
allows us to bring in animators with little or 
no computer experience, and in a short 
period of time, they can use the system.” 


single moveable piece of a character ina 
timeline,” Susman says, “every knuckle or 
whatever. You attach one hand to the other 
hand, and when you pull one, the other 
comes along for free.” 


animation house like Pixar is access to tools 


off-the-shelf applications such as Adobe Pho- 


passes virtually all animation functions. “The 


Marionette follows a traditional exposure- 
sheet paradigm. “You have control over every 


Asked to compare Marionette to off-the- 
shelf 3D animation tools, Oren Jacob recalls 
an experience he had while teaching Softim- 
age. “One day, a student said he wanted to 
make his character's belly jiggle when the hips 
move back and forth. In Softimage, you'd add 
an IK chain from the spine to the center of 
the belly button and maybe use a deformation 
lattice on the belly, but it's very difficult to con- 
nect that to the hip controls. In Marionette, 
you'd just add an avar (animation variable) to 
the character's belly. The entire model is 
linked with custom expressions, allowing the 
animators total control over how one part of a 
character influences another part.” 

Marionette disguises expressions as con- 
trol handles, or avars, for the pieces of a 
character. “The other things you want to have 
happen just occur in the model,” Jacob con- 
tinues. “You can direct all the controls into a 
single important control, which is all you 
want to get your hands on.” 


inside the toy chest: a peek at pixar’s proprietary tools 


“You don't have to be a programmer, 
either,” Susman adds. “We have articulation 
tools that allow you to sweep out points and 
say, ‘I want to control these points with this 
avar, and this is what | want them to do.’ You 
can weight them to respond to the avar in a 
particular way. But it all looks like a general 
interactive user interface in any program.” 

Marionette’s output is an executable pro- 
gram that's ready for the next stage of the 
production pipeline. “You run a script and it 
compiles everything and puts it into a real 
program that can be executed,” Susman 
explains. “Once you've got that thing as 
code, a programmer can take it and write 
scripts for more functionality.” 

Dylan Brown sits down at his 300MHz 
SGI Octane to give a demo. At first glance, 
Marionette looks a lot like other IRIX applica- 
tions. The GUI includes a control window, a 
camera window, and a perspective window. 
There are also function curve editors and a 
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isn’t common, but the animators do have 
the ability to change camera placement if 
they feel it’s necessary. 

“When a shot comes to me,” Brown 
explains, “it has been in story for a year or 
two, and in layout for at least two months. It 
has received a tremendous amount of 
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thought, review, and scrutiny before it even 
hits my desk.” 

Problem solving is where Brown feels he 
had his biggest impact on Toy Story 2. One 
case involved the troll doll, which needed to 
nod her head to indicate yes and shake her 
head to say no. Unfortunately, her neck was- 
n't articulated for motion. Brown's solution 
was to build a separate model of the head 
with the necessary articulation and swap it 
in at render time when necessary. 

| refer to this as a hack. “Exactly!” Brown 
replies. “People use the word cheat, but 
when you think about it, everything in CG is 
a cheat. You're faking things like gravity, con- 
tact, and all that. The only thing that matters 
is how the 2D image looks,” Brown con- 
cludes. “It doesn't matter how you got 
there.” 


Painting Surfaces The final look 
of the 2D image was the responsibility of 
shading supervisor Brad West. Working with 
RenderMan, the renderer developed by Pixar 
and renowned as the best available for 
movie work, West and his team evaluated 
the texturing of the original characters one 
by one. In many cases, they retained the 
shaders and revised only the lighting. The 


sets, however, were another matter. “A lot 
more detail and experience shows through 
in the new environments,” he observes. 

Although West and his team used the 
same version of RenderMan that’s available 
for sale, all the shaders were custom-coded, 
some by West’s own hand. He had written 
his first shader as a student at the Univer- 
sity of Washington. The University has close 
ties with Pixar, and after he graduated he 
attended Pixar University—onsite training for 
interns and new hires about being technical 
directors—where he learned the studio's 
production techniques and eventually landed 
a job. 

RenderMan accommodates two main 
types of shader: bitmap and procedural. To 
conserve processor cycles—especially at 
render time—anything that can be done pro- 
cedurally is. “We always try to make the 
choice that will get us where we need to go 
as fast as possible,” West observes. 

Even when a bitmap shader was used, a 
procedural component usually was layered 
on top of it. A bitmap looks like a bitmap, 
and a procedural map looks procedural. Mix- 
ing the two is the best way to get a believ- 
able surface. 

Human characters such as Al presented 


i A 
The progression of one shot 
(from top): storyboard, wireframe, 
smooth-shaded, and final render. 


spreadsheet-style window that holds all of the 
character controls and keyframes for the cur- 
rent scene. Hotkeys toggle between them. 

The spreadsheet’s rows represent avars 
and the columns represent keyframes. Each 
cell contains the value of a given avar at a 
given keyframe. If you click on a cell and drag 
left or right, the number increases or 
decreases. Alternatively, you can move parts 
of a character in the perspective window. “I 
tend to block stuff out in the spreadsheet,” 
Brown explains. “Then | go into the spline 
editor, where | actually animate.” 

Brown loads a Buzz Lightyear model. The 
head alone offers roughly 35 avars. “Includ- 
ing fingers, little facial stuff, and all that,” 
Brown says, “you probably have to animate 
300 avars for a shot, depending on the char- 
acter. The challenge is knowing the right 
things to move and how to be efficient.” 

Surprisingly, Marionette doesn't typically 
use motion constraints. Brown pulls the avar 
that controls Buzz Lightyear’s smile. As he 
pulls it to an extreme, the smile breaks. 

Brown works in camera mode, which 


offers a low-res, Gouraud-shaded preview. 
Adaptive level of detail is inherent in the 
models, so he doesn't have to swap 
between low- and high-res versions while 
he’s working. When he's ready to go home, 
he sends the shots to the render farm, 
which renders film-resolution frames. 

Perhaps the best aspect of Marionette 
is the ability to request the features and 
alterations you need. If the animators run 
into a problem, the technical people code a 
fix quickly. “Improvements are being made 
constantly,” Brown explains. “You'll hear 
somebody say, ‘It would be great if it did 
this, and you're like, ‘Wow! | can’t believe | 
never thought of that.” 

At the top of Brown's wish list is a real- 
time preview complete with shadows, 
motion blur, and all the other details that 
show up in a final render. Although he 
believes it will come in time, “I think it will 
never be fast enough,” he adds. “If you can 
think and it takes a half second for your 
thought to appear onscreen, it’s still not 
going to be fast enough.” 
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the greatest challenge, and West worked 
closely with texture painters to achieve the 
stylized yet realistic look they were aiming 
for. “The painters looked at real skin,” West 
explains. “Then they painted facial details 
such as blemishes, scars, and so on. Once 
we added things like procedural stubble, the 
combination looked very real.” 

In RenderMan, a light is just another 
shader. In fact, only one light shader is avail- 
able, “but with a billion controls,” many of 
which were added during the making of A 
Bug’s Life. Some scenes look as though 
they utilized radiosity, but RenderMan 
doesn't do radiosity or even raytracing. 
Instead, the effect was created using envi- 
ronment maps. “If you have, say, reflective 
metal,” West explains, “it will look like 
metal, but it’s not nearly as processorinten- 
sive as raycasting accurately.” 

Asked about the configuration of the 
Octane sitting under his desk, West had no 
idea. “We care more about the render farm,” 
West said, “and | don’t even know the stats 
on that. A lot of what we do here is write 
code using a text editor. As long as that 
works, I’m happy.” 


Rendering Challenges Even 
when everything works properly, the results 
aren't always as they were envisioned. When 
that happens, a production heads into the 
uncharted territory of trial and error. Toy 
Story 2 had its share of such moments. One 
occurred during the rendering of the scene 
in which Woody meets Wheezy the broken 
squeeze-toy penguin on the dusty shelf 
where Andy's mother puts broken toys. 

The shelf is a place that doesn't get 
much attention, and the dust has built up 
into a thick layer. Associate technical direc- 
tor Oren Jacob testrendered the scene 
using dust algorithms cooked up by Pixar's 
technical crew. Unfortunately, it didn't look 
quite right. “John wasn’t quite happy with 
the way it was going,” recalls Jacob, who 
joined Pixar as an intern nine years ago 
while he was a student at the University of 
California's Berkeley campus. “I didn’t know 
what to do about it.” 

The dust rendering software involved a 
RenderMan technique known as dynamically 
shared objects. In this case, the objects 
were minute hair primitives, the same ones 
used to make Al's beard. The hair primitives 
were mapped to spheres controlled by a par- 
ticle system, but instead of drawing each 
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sphere, the renderer substituted a number 
of hair primitives. 

Jacob tried rendering with larger particles 
and particles of different characteristics, but 
nothing seem to improve the result. 
“Finally,” he recalls, “somebody said, ‘Why 
don't we use, like, 100 times the number of 
pieces of dust and see what happens?’ 

They went back to the computer and 
added more dust. First they rendered 
10,000 particles, but it didn’t make much of 
a difference. They bumped the number up to 
100,000, and things seemed to improve. So 
they tried 500,000, then two million, then 
four million dust particles. 

“We kept going until we found the look 
we wanted,” Jacobs says. “It wound up 
being 2.4 million particles total. We spent a 
week figuring out how to do it, and in the 
end, it was just more of the same. It was a 
simple solution, but it took a week of very 
strained thinking.” 

For Jacob, this experience encapsulates 
both the best and the worst aspects of 
working on Toy Story 2. “When you try and 
don't get it right, and you're not seeing what 
the director is seeing, that’s the worst part,” 
he says. “When you go back and get it right, 
that's the best.” 


Life in a Playground In the 
broadest perspective, the challenge of mak- 
ing an all-CG feature film is twofold. One 
aspect is creative: imagining and creating 
every detail of a world. The other is techni- 
cal: organizing a production pipeline in which, 
unlike a live-action production, changes can 
be made at every stage at any time. 

The key to the creative challenge is in 
the hands of the director. Lasseter dealt 
with it by distributing responsibility through- 
out the entire team. As Rikki Cleland-Hura 
puts it, “John’s philosophy as a director is 


that 
he's 
there not 
to tell you 
the right 
thing to do, but to 
find in what you do 
the things that are 
right.” 

The technical 
challenge was met 
through an emphasis on communication, 
which Oren Jacob refers to as “one of the 
prime keys and motivators” at Pixar. The 
approach was thorough but flexible. Meet- 
ings between departments took place fre- 
quently, but the schedule was irregular. 
Meanwhile, everyone's work was evaluated 
daily by a supervisor or director. 

“It's an evolutionary thing,” Jacob 
observes. “As new issues come up, you 
devise new systems to deal with them. 
There's never one way or one production 
hierarchy. It changes constantly.” 

What makes Pixar unique? “Everything!” 
Dan Jeup pipes up without a moment's hesi- 
tation. “It's like the original Disney studio. 
There's great art and great technology, and a 
need to make great movies. Also, there’s a 
priority not to put the technology over the 
story. Story is everything. If you don’t have 
that, everything else falls apart.” @ 


Chris Tome is technical editor for 3D. Email 
him at ctome@mfi.com. 


Above: Associate techni- 
cal director Oren Jacob. 


Left: Shading supervisor 
Brad West (no relation to 
Big Al). 
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Never ask an expert what's going to happen 
in the future. Everyone who really knows what 
they're talking about knows that the future is too 
complex to anticipate, and anyone whose reputation 
rests on expertise is smart enough not to risk it by 
making predictions that don’t come true. The only 
people you can depend on for a forecast are mar- 
keting executives who have a vested interest in the 
scenarios they describe. 

On the other hand, the turn of the millennium is 
the kind of event that prompts virtually everyone to 
reflect on the state of the present and its implica- 
tions for the future. You can bet that even the most 
cautious authorities are thinking about what will 
happen next. It's just a matter of getting them to 
talk about it. 

So we threw our own advice to the wind and 
dared to ask. We scanned the digital graphics 
industry for people whose vision has led to extraor- 
dinary creative, technological, or business success, 
people whose insights might provide a clue to the 
shape of things to come. We asked them for a pre- 
view of the future through their own eyes, as well an 
evaluation of 3D graphics here and now. 

At the top of our list was Pixar cofounder Ed Cat- 
mull. Catmull was instrumental in creating the first 
digital effect to appear in a feature film (West 
World, 1974) and hasn't stopped since. His first “big 
idea” he says, was to make an all-CG feature film. 
His second was to build a digital studio. Having real- 
ized the first two, he's at work on the third: to make 
a story with the staying power of Homer's Odyssey. 

Jim Blinn’s involvement in computer graphics 
goes back just as far. His career has led from devel- 
oping technology at the University of Utah to ani- 
mating for Carl Sagan's PBS television series Cos- 
mos and back to R&D at Microsoft, where he 
currently serves as Graphics Fellow. 

Following in Catmull’s and Blinn’s tracks, John 
Dykstra, Ron Thornton, and Phil Tippett were among 
the second wave of CG explorers. Dykstra brought a 
background in photography and industrial design to 
his pioneering motion-control work for Star Wars. 
He supervised visual effects for the Batman series 


Six luminaries on digital graphics at the dawn of the new millennium 
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before joining Sony Pictures 
Imageworks, where he just 
completed Stuart Little. 

Thornton cut his teeth 
building miniatures for BBC 
sci-fi classics such as Dr. 
Who before moving to the 
United States and buying a 
Commodore Amiga. As. 
cofounder of Foundation. 
Imaging, he has contributed 
digital effects to a range of 
high-profile movie and televi- 
sion projects, including Star 
Trek, Babylon 5, and Termi- 
nator 2. 

Tippett, founder of Tippett Studios, is the contrarian 
of the group. The experience of cooking up special 
effects for the Star Wars movies, supervising anima- 
tion for Jurassic Park, and codirecting the battle 
sequences in Starship Troopers led him to the con- 
clusion that computers are evil. He looks forward to 
a future of improved human/computer interaction. 

Neil Trevett and Mark Sylvester represent the 
hardware and software industries respectively. An 
engineer who became seduced by marketing, 
Trevett is vice president of 3Dlabs. His ability to 
anticipate the twists and turns of the 3D chip mar- 
ket has made the difference between corporate sur- 
vival and extinction. 

On the software side, Wavefront cofounder Mark 
Sylvester has participated in the development of 
tools such as Composer and Universal Pictures’ 
Advanced Visualizer. Working under the title of 
Ambassador for SGI's Alias| Wavefront division, his 
recent activities have included bringing computer 
graphics to Beijing University. 

Some of these experts were hesitant to prognos- 
ticate. Others offered cautious predictions. The bold- 
est of them untethered their imaginations and let 
them run wild. In all likelihood, of course, nothing 
will happen precisely as these pages describe—you 
might think of what appears here as an inner bound- 
ary of sorts. The future is sure to be wilder still. 


ILLUSTRATIONS BY AUDREY WELCH 
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Catmuwii, 


Executive VP and Chief 
Technology Officer, 
Pixar Animation Studios 


If 3D graphics technology in the year 2000 
were a cuisine, what cuisine would it be? 
CATMULL Chinese food. Most of the ele- 
ments are chopped up in little pieces, and 
using it is like having to eat with sticks. 


What is the most important use of 3D tech- 
nology that hasn't yet been fully realized? 
CATMULL Virtual reality. The research has 
been very poor, and the underlying technol- 
ogy and promise haven't been achieved. 


What must change to realize it? 

CATMULL People need to stop trying to do 
their research by buying off-the-shelf technol- 
ogy. It's what | would call lazy research. 


What will be the most important skills for 
professional artists and animators to pos- 


Blinn, 
Graphics Fellow, 
Computer Graphics Group, 
Microsoft Research 


If 3D graphics technology in the year 2000 
were a toy, what toy would it be? 

BLINN It's sort of like an Erector Set. The 
pieces are basic shapes like polygons. You 
can construct more complicated things out 
of lots of polygons, like a monster or a 
building. 


What is the most important use of 3D tech- 
nology that hasn't yet been fully realized? 
BLINN 3D user interfaces. Envision the 
configuration of your computer and the vari- 
ous system settings not as a bunch of 
menus and lists, but kind of like under the 
hood of a car. You can see different geo- 
metric shapes plugged into each other. 


What must change in order to realize the 
3D user interface that you have in mind? 
BLINN Somebody has to design the 

metaphors and implement the software. 


Do you have a sense of when that might 
occur? 


sess in the coming decade? 

CATMULL Fundamental art and science 
skills: drawing, color, composition, lighting, 
study of motion. Every studio encounters 
people who think they can become an artist 
without developing those skills. Wrong. 


How will 3D graphics affect our everyday 
lives a decade from now? 

CATMULL We are clearly moving towards 
more entertainment. | think everybody will 
find the economics to incorporate 3D into 
their work. It's already less expensive for 
us to produce, say, Toy Story 2, than it 
would be to produce a comparable 2D- 
animated film. 


How would you describe your dream digital 
graphics system? 

CATMULL A system that lets a small crew 
produce a good piece of art quickly and 
cheaply. Lighting would take place in real 
time. Animators would be able to concen- 
trate on making characters come alive 


BLINN It'll take awhile for it to percolate 
down into the user community. People are 
used to the handles they have now. 


What will be the most important skills for 
professional artists and animators to pos- 
sess in the coming decade? 

BLINN Imagination. 


How will 3D graphics affect our everyday 
lives a decade from now? 

BLINN Most of the images on TV or in 
movies will be 3D graphics. Expectations 
will continue to rise, but the avail- 
able tools will allow those expecta- 
tions to be realized. 


How would you describe your dream 
digital graphics system? 

BLINN The systems available now are 
more than | would have expected even five 
years ago! What | need is the time to sit 
and learn to use them. 


What milestone will signal to you that 3D 
technology is mature? 

BLINN When people start getting bored 
with it. Which is starting to happen, | 
suppose. 


Who's getting bored and why? 


by Ted Greenwald 


rather than worrying about logistics. 
Modeling and animation would take a 
short period of time, and the information 
flow around the studio would keep every- 
one continually apprised as to the status 
of the project. 


What milestone will signal to you that 3D 
technology is mature? 

CATMULL The industry will be mature when 
we stop have interesting technical prob- 
lems to solve. And we're not there yet. 


What Is your wildest, pie-in-the-sky vision of 
3D graphics at the approach of the year 
3000? 

CATMULL Actually feeling like you're in the 
3D world. I'm separating out the technology 
from the content. The content is always 
going to be dependent upon artists and their 
particular visions. If | just look at the tech- 
nology, the ideal point is that you feel like 
you're in the 3D world and you interact with 
it. We're a very long way away from that. @ 


BLINN The technology is so com- 
mon that people don’t even notice 
it. If you took a black-and-white TV 
set back 100 years and showed it 
to people, 
they'd fall 
down in 
epileptic 
fits because it 
would be so 
astonishing. If 
you show a 


people 
today, they 
laugh. If you 
show some of 
today’s special 
effects movies 
to people 100 
years from now, 
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The Shape of 
3D to Come 


they'll laugh too. 


like? 


we'd fall down in epileptic fits. 


of the year 3000? 


some direct brain connection 


things in their minds. 


Phil 
Tippett, 


Founder, Tippett Studios 


If 3D graphics in the year 2000 were an ani- 
mal, what animal would it be? 

TIPPETT A skunk. They're pretty, and they're 
smart, and they stink. 


What, in particular, stinks? 

TIPPETT There are certain aspects of the 
working methodology that are very inhuman. 
As a result of being built by technically ori- 
ented people, computers are very counter- 
intuitive. It makes the production process 
much more quantifiable, in an assembly-line 
modality, which makes it right for corporate 
thinking. But the corporate mindset and cre- 
ativity don’t necessarily evolve together. Also, 
sitting in front of a monitor all day long, play- 
ing with a keyboard or a mouse—that’s not 
what people should be doing. 

My background is sculpting and painting, 
stop-motion animation, photography—very 
much hands-on. What lured me into the cir- 
cus was the big top, the trapeze, the clowns, 
the roar of the crowds, the smell of the 
greasepaint. It was the stage and lighting, 
working in a milieu where you used your body 
and sculpted the set over six weeks, lit it, 
animated it, and lived in it. Then you broke it 
down and swept everything clean, and you 
built a new one. It was a process | loved very 
much. It’s difficult to see it reduced to a box. 


How would you describe your dream digital 
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BLINN | don’t know, but if we saw it, 


What is your wildest, pie-in-the-sky 
vision of 3D graphics at the approach 


BLINN People will probably have 


that allows them to manufacture 


linked to the brain? 

BLINN Ina thousand years, people 
won't need to prototype anything 
because they won't have to build any- 
thing. They'll just picture it in their 
minds and it'll be as good as having 
the real thing. @ 


And what will their technology look 


graphics system? 
TIPPETT Simply 
put, more like clay— 
something you can 
get your hands on. 
Anything that gets 
you out of the 

box. Because 
ultimately, the 
more you work 
with the 

machine, the more 
you become like 
the machine. 


Do you have a vision of when you might actu- 
ally have that system? 

TIPPETT We've philosophically experimented 
with the possibilities of motion capture, inter- 
active lighting, and other applications. But we 
don’t have the luxury of having a billionaire 
behind us, so it'll remain pretty much in R&D 
mode for now. We're beginning to see some 
of these things hit the market. In 30 or 40 
years, people may see some value in it, 
rather than sitting and pushing buttons in a 
chair all day long. 


What's the most important use of 3D technol- 
ogy that hasn't yet been fully realized? 
TIPPETT | think there'll be a lot more 3D in 
feature-length work. There’s a great deal of 
interest in films that will take the place of 


Like personal rapid prototyping directly 


Rom 
Thornton , 


Executive Producer, 
Foundation Imaging 


If 3D graphics technology in the year 
2000 were a vehicle of transportation, 
what vehicle would it be? 

THORNTON A Concorde. It was slow to 
start, and it just got faster and faster 
and faster. 


What's the most important use of 3D 
technology that hasn't yet been fully 
realized? 

THORNTON None of them have been 
fully realized. | don’t think we'll ever get 


conventional 2D animation and cartoons. 
Whether anybody can really break Disney's 
stranglehold on success and sell these 
things, that’s going to be the trick. 


How will 3D graphics affect our lives a 
decade from now? 
TIPPETT We'll probably see more 
of it showing up in commercials. 
The more a part of the media cir- 
cus you are, the more it will 


. affect you. 


What will be the most 
important skills for profes- 
sional artists and animators 
to possess in the coming 
decade? 
TIPPETT Observation of the world around 
them. How they move in space, how light 
bounces off surfaces, how things look and 
feel, and what the true relationships of 
things are. In a 2D medium like painting or 
drawing, a good artist will spend a lot of time 
out in the world observing and will bring that 
back to the studio. 


What milestone will signal to you that 3D 
technology is mature? 

TIPPETT When tools have reached the point 
where people can say, “These are actually 
good enough. This will do.” When there’s 
enough storage and things are interactive 
and affordable and don’t break. 


When do you expect to see this happen? 
TIPPETT Not in my lifetime! 
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to that point. Filmmaking has been around 
since the early 1900s. It will continue to 
change. The same goes for 3D technology. 
Whether or not it goes in the right direction 
is up to whoever's running it at the time. 


What do you think will be the most impor- 
tant skills for professional artists and ani- 

mators to possess in the coming decade? 

THORNTON Observation, self-honesty, and 
creativity. 


So artistic skills are the predominant skills 
for the next decade? 

THORNTON Always have been, always will 
be. There are still computer graphics facili- 
ties where movies are made predominantly 
by programmers and coders, which is stu- 


Whats your wildest, pie-in-the-sky 
vision of 3D graphics at the 
approach of the year 3000? 
TIPPETT Some kind of direct 
input system that eliminates the 
cumbersome aspects of motion 
capture. Being able to create an 
imaginary being in your mind 
where the acting itself is what you 
use to create your characters. 
What that thing is and how it man- 
ifests, | have no idea. @ 


pid. The creation of the film should be left 
to the filmmakers. 


How would you describe your 
dream digital graphics system? 
THORNTON User interfaces 
need to become easier to use, 
with greater speed and quality 
of refresh. The setup would be along the 
lines of a network animating system, where 
a server is the core of whatever project 
you're working on. Each person has a 
workstation that handles their particular 
aspect of it, and that's all the workstation 
has to think about. Part of the server deals 
with backgrounds and what's going on in 
the background, part of it deals with atmos- 
pherics, and so on. 


When do you imagine you might actually 
have it? 

THORNTON According to the software com- 
panies, we've already got it. That’s not to 
say that it actually delivers. But to give you 
an example, in the early 1990s, we were 
talking about doing digital dinosaurs. | said 
it was five years away at least. Then | gota 
call to help set up some stuff for Jurassic 
Park. Was | wrong! 


What milestone will signal to you that 3D 
technology is mature? 

THORNTON Once it stops being a buzzword 
within the industry. 


John 
Dykstra, 


Senior Visual Effects Supervisor, 
Sony Pictures Imageworks 


If 3D graphics technology in the year 2000 
were a celebrity, what celebrity would it be? 
Hmm. A celebrity who reinvents themselves 
constantly... 


Madonna? 
DYKSTRA | think there's a broader spec- 
trum involved than Madonna! But, in an 
odd way, it’s true. 


What's the most important use of 
3D technology that hasn't been fully 
realized yet? 
DYKSTRA 3D design is going to become 


What is your wildest, pie-in-the-sky vision of 
3D graphics at the approach of the year 
3000? 

THORNTON Direct neural connection. It'd be 
almost like The Matrix, where you could plug 
straight into it. It would be very dangerous. 


Physically dangerous? 

THORNTON Yeah, | think so. If you could 
just push a button and have sex with Cindy 
Crawford continuously, wouldn't you? You'd 
plug yourself in at about five years old, and 
then suffer a 75-year orgasm. @ 


an integral part of production in film. For 
the Batman films, we did previsualization in 
3D using simple forms with texture maps. 
We were able to do seven or eight itera- 
tions of a camera move in the time it would 
take to do one iteration with a real model 
and a real camera. Even though we ulti- 
mately shot real models with real cameras, 
we used the 3D surrogate to do iterations, 
and iteration is the thing that allows you to 
perfect a concept. 


What will be the most important skills for 
professional artists and animators to pos- 
sess in the coming decade? 

DYKSTRA Artists and animators need to 
have a first-hand acquaintance with real- 
ity—a tactile, visual, auditory immersion in 
real things—in order to have a sense of 
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what real things are and what emotions 
they evoke in their raw form. 


How will 3D graphics affect our everyday 
lives within the next decade? 

DYKSTRA You'll see a guy changing brakes 
on a Chew with a pair of glasses on that 
shows him what springs to remove. 


How would you describe your dream digital 
graphics system? 

DYKSTRA My ultimate 3D system would 
be oriented toward iterations. I'd be able to 
do things very quickly. Iterations, iterations, 
and iterations—those are the three things | 
need to be able to bring a concept to life. 


When do you imagine that you might actu- 
ally have it? 

DYKSTRA It’s probably three or four years 
away. 


That's not a long time. 


DYKSTRA It's just a matter of how fast you 


can do the calculations, and if you look at 
the curve of the increase in the speed of 
calculations year by year, it’s pretty steep. 
That's why | think it can happen in that 
period of time. When it comes to artificial 
intelligence—when the computer starts to 
learn and have a sense of self—| think 


that’s way down the line. But just the crow- 


bar technology of finding points in space, 


connecting polygons, calculating trajectories 


and inertia and mass, and all that stuff, 
those are things we know how to do 
already. We've just got to get faster at it. 


What milestone will signal to you that 3D 
technology is mature? 
DYKSTRA When we go to 4D. 


3D at the approach of the year 3000? 
DYKSTRA At that point, it’s going to be an 


issue of electromagnetic impulses from your 


brain. You'll be able to do performance- 
dimensional art, conceptualized and exe- 
cuted within nanoseconds. 


Performance-dimensional art? 


DYKSTRA Yeah. You'll be able to create an 
environment for people, complete with audi- 


tory, maybe even tactile, stimulation. Cer- 
tainly, if we can get the information out of 
the brain, we can get it back in. @ 
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Mark 
Syiwester, 


Ambassador, Alias|Wavefront 


If 3D in the year 2000 were a country, 
what country would it be? 

SYLVESTER China. It's a country with 
amazing potential. It’s got a multithou- 
sand-year history, yet everything is in 
front of them. 3D is like that in many 
ways. It's big, it's established, 
it's deep, yet it’s still new to 
so many people. 


What is the most important 
use of 3D technology that hasn't 
yet been fully realized? 


What is your wildest, pie-in-the-sky vision of 


SYLVESTER The Holy Grail, for us, is 
digital actors. Synthespians, humans 

as well as animals, fully indistinguishable 
from their live counterparts. We've made 
great strides in the last 10 years and 
we've done really well in the last three 
years, but sometimes | think we have at 
least that much further to go. We've got 
them to where they look real and mostly 
act real, but only with a superhuman 
amount of work on the character anima- 
tor's part. | want to be able to insert digi- 
tal characters into episodic television, 
music videos, and the like, and that’s 
probably still two to five years away. 
Clearly the building blocks are in place, 
but the whole marrying of natural lan- 
guages, artificial intelligence, needs to 
happen. 


What will be the most important skills for 
professional artists and animators to pos- 
sess in the coming decade? 

SYLVESTER The two most important skills 
are the ability to be an excellent commu- 
nicator and the ability to build and main- 
tain relationships. There are 50 things 
that you can become a specialist in, but 
all of them need these two abilities. 


How will 3D graphics affect our everyday 
lives a decade from now? 

SYLVESTER The computer's ability to 
visualize will probably have its most sig- 
nificant impact in the field of education, 
and that includes both educating our chil- 
dren and educating customers and 
employees. 


How would you describe your dream digi- 
tal graphics system? 


SYLVESTER Voice-activated Seiko wrist 
renderer. 


What milestone will signal to you that 3D 
technology is mature? 

SYLVESTER | think it's mature now. How 
much groundbreaking invention is getting 
done? Only 30 papers were presented at 
SIGGRAPH this year. You go around the 
show floor and talk to people and say, 
“What shouldn't | miss?” and you get 
maybe one or two things. There’s a lot of 
maturity there. 


What stood out this year? 

SYLVESTER Besides what we did—Maya 
Paint Effects—there was the Z-Cam. It's a 
regular video camera, but it has a depth 
sensor that shoots out infrared and 
returns real-time depth data, as well as 
x/y data, that you can feed into a com- 
positing system. You don’t need a blue- 
screen anymore. You can say, “Everything 
beyond six-and-a-half feet, clip and 
replace with some other image.” 


What is your wildest, pie-in-the-sky vision 
of 3D graphics at the approach of the 
year 3000? 

SYLVESTER Well, | would think that we're 
well beyond the Holodeck by that time. If 
| want to tell a story about something, | 
ought to be able to conjure that up. 
That's really the word, isn’t it? | want to 
be able to conjure itup. @ 


NMesi 
Trevett, 
VP of Marketing, 3Dlabs Inc. 


If 3D technology in the year 2000 were a 
fruit or vegetable, what fruit or vegetable 
would it be? 

TREVETT A pineapple, because you have to 
figure out how to get through the tough, hard 
exterior to get to something wonderful inside. 


What is the blade that cuts through that 
exterior? 

TREVETT The most natural blade is going to 
be the OS itself. When that goes 3D, appli- 
cations will quickly follow suit and a tremen- 
dous momentum will build up. 


What's the most important use of 3D tech- 
nology that hasn't yet been fully realized? 
TREVETT Ecommerce, 3D on the Web, stun- 
ningly realistic simulators and training. 


What will be the most important skills for 
professional artists and animators to possess 
in the coming decade? 
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TREVETT The most impor- “ay, 
tant thing has nothing to do with ees 
technology. It's the artistic flame. 
On the technical side, we're still struggling 
to find an intuitive user interface. Dfeuj a's 
People will need to be able to visualize in 3D 
to effectively push the limits of the tools, 
rather than being limited by the tools. 


How will 3D graphics affect our everyday 
lives a decade from now? 

TREVETT We will be getting closer to immer- 
sive virtual reality environments. The enter- 
tainment possibilities are endless, although 
it's very easy to get addicted to that kind of 
immersive environment. It could end up like 
a bad sci-fi movie if we're not careful. 


How would you describe your dream digital 
Sraphics system? 

TREVETT | would love to have a truly immer- 
sive 3D user interface. 


When do you imagine you might actually 
have it? 
TREVETT Ten, fifteen, twenty years or more. 


What milestone will signal to you that 3D 
technology is mature? 
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TREVETT When my 
grandmother uses it 

every day. And if you suggest 
that we take it away, she actu- 
ally complains because she 
cares about it. 


What is your wildest, 

pie-in-the-sky vision of 3D 

graphics at the 

approach of the year 

3000? 

TREVETT Immersive 

environments where it's impossible to differ- 
entiate the 3D environment from reality. In 
its best form, you can interact and create 
and do wonderful things that wouldn't be pos- 
sible outside the environment. In its worst 
form, you can use it to disconnect from any 
kind of reality and never come back. Human 
nature being what it is, it'll be probably used 
fora bit of both. @& 


240 hours of modeling. 110 hours of texturing. 
83,231 painstaking polygons. And they still won't talk... 
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At LIPSinc 


said automated lip-synching had to be a 


time-consuming and expensive process. With Ventriloquist 
from LIPSinc your creations can be talking a mile a minute 
in no time at all. And talk about effective! For the first time 
your models will look like they are actually saying the words 
and not just moving their mouths—an accomplishment 


almost unheard of before Ventriloquist came along. 


we believe that if you put a little money where 


your mouth is, it will pay off in your final product. When it 
comes to lip-synching, Ventriloquist says it all. 
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7-Bay Silver ATX Tower Case 
18GB Ultra-66 IDE 7200149m HD 
3.5" FDD, 48X CD-ROM 
PS/2 Keyboard, Mouse 
PCI 3D Audio Sound & Speaker 
32MB INT-2 AGP Graphics 
19” 0.26mm High Res. Monitor 
Fax/Modem or Ethernet 
NT Workstation or Win'98 
(Option: NT / Win’98 Dual Boot) 
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PS/2 Keyboard, Mouse 
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19° 0.26mm High Res. Monitor 
Fax/Modem or Ethernet 

NT Workstation or Win'98 
(Option: NT / Win’98 Dual Boot) 
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PolyStation 800K7-600 
Optimized for 3D Studio Maxe 
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AMD Athlon™ Ill 650MHz 512K 
192MB SDRAM (Exp. 768MB) 

5x PCI, 2x ISA, 1x AGP Slots 
7-Bay Silver ATX Tower Case 
27GB Ultra-66 IDE 72001om HD 
Sony Recordable CD-RW Drive 
3.5" FDD, PS/2 Keyboard, Mouse 
PCI 3D Audio & Subwoofer Kit 
32MB Diamond FireGL 1 OpenGL 
19” 0.26mm High Res, Monitor 
Fax/Modem or Ethemet 

NT Workstation or Win’98 
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18GB LVD 2x9G stripping HD 
Sony Recordable CD-RW Drive 
3.5" FDD, PS/2 Keyboard, Mouse 
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POLYWELL 


SYSTEMS 


Polywell Computers - 1461 San Mateo Avenue - South San Francisco - CA 94080 USA 


Tel: (650) 583-7222 


Fax: (650) 583-1974 Email: sales@polywell.com _ http:// www.polywell.com/prod-102C.html 


Warranty and Support 5-year in-house labor, 3 year limited parts Optional third party 24tech support, on-site service Lifetime in-house toll free support. 
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Monster Modeler 


B_file_Edit_Windows Heights View Display Options Palettes Help 


autoedesesys formeZ 3.0 


[ °) If you're upgrading to version 3.0 of 
auto-des-sys form:Z ($2,399), don’t expect 
to go about your work as though nothing has 
changed. Although the latest version of this 
highly respected modeler retains the charac- 
ter of past revs, it’s a different program. The 
primary differences are the addition of patch 
modeling and NURBS (called NurbZ in 
form:Z), as well as parametric modeling fea- 
tures. The cost is a challenging learning 
curve, even if you've had experience with ear- 
lier versions of the program. Moreover, the 
high degree of control form-Z gives you 
makes it necessary to prepare carefully. 

An outgrowth of early research in com- 
puter-aided design, form-Z has an architec- 
tural flavor (as well as a strong architectural 
following) coupled with the ease of use asso- 
ciated with the Mac GUI, for which it was 
originally developed. Today, it’s a mature, 
cross-platform application (Mac, Wintel, 
Alpha) with a robust feature set equally 
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suited to character design, architecture, : = = 
FIGURE 1. The new look of form*Z 3.0’s palettes (plus a look at a new formeZ 


industrial and commercial products, sculp- 


ture, and so on. 

form-Z provides a tremendous amount of 
flexibility. The upside is significant control 
over topological features. The downside is 
that there are several different types of 
objects that form-Z employs. The primary 
entity types are polygonal and NURBS 
objects, but it’s necessary to attend to other 
object types, such as patch and derivative 
NURBS objects, as you work. Ignoring the 
type of object you're working on can result in 
losing control parameters, dysfunctional 
Boolean operations, and other downstream 
problems. (This is true in many other high- 
end modeling programs as well.) The solu- 
tion is to prepare modeling sessions with 
clear parameters in mind, tweaking objects 
between entity types or rebuilding them while 
keeping their intended uses firmly in mind. 
(See “Managing Object Types,” p. 47.) 

The most immediately striking difference 
when you open up the program is the new 
palette arrangement, which further compli- 


entity—the head and hair are patch modeled). 


cates an already cluttered GUI. Two interest- 
ing additions are Color Icons, which add a 
great look to the program (available via 
Palettes—>Customize Tools), and the Tool 
Options palette (Figure 1). 

When you choose a tool, the Too! Options 
palette shows all the options for that tool. If 
you're accustomed to double-clicking or 
option-clicking to call dialog boxes, click no 
more, | found it a bit difficult to get used 
to—habit forced me to the dialog box every 
time. But once | became acclimated, remem- 
bering to look to the right rather than double 
Click, it worked nicely. In a month-long model- 
ing project, it might save a few hundred 
clicks. Veteran users may prefer to use the 
dialog boxes, if only to save screen space. 


New Object Types Two new tools, Edit Con- 
trols and Edit Surface, take advantage of two 


FIGURE 2. Parametric primitives are new 
to formeZ 3.0. After you create an 
object, you can edit it along its original 
parameters. 


new object types, called NurbZ and Patch. 
Both object types are parametric, and primi- 
tives are now fully parametric as well—a very 
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FIGURE 3. Edit Controls allows editing of 
parametric primitives. 


handy feature (Figure 2). All edits to an 
object are stored as the object's history and 
can be undone selectively. 

Edit Controls allows parametric objects to 
be reformed according to their parameters 
(Figure 3). Edit Surface lets you rescale para- 
metric primitives and requires fewer clicks 
than the 3D Scale tool. 

Edit Controls and Edit Surface are 
located next to the Selection tool. In both 
cases, arrows appear around the selected 
object showing how and in which directions 
to manipulate the object. The documentation 
refers to this ability as “dynamic parametric 
shape editing.” Dynamic indeed! 

In addition to being a lot of fun, these 
tools extend form:Z's modeling capabilities 
in a big way. While setting up the figures for 
this article, | found it difficult to keep on task 
as | moved through various permutations of 
the tools. For example, not only can you use 
Edit Controls to alter the parametric aspects 
of a primitive, you can also click Convert To 
NurbZ and the object will become a NURBS 
object with controls that can be pulled in any 
direction, and handles, points, and segments 
that can be manipulated (Figure 4). Edit Sur- 


sources 


form*Z 3.0 * list price $2,399 
auto*des*sys 
(614) 488.8838 -www.autodessys.com 


SysTEM REQUIREMENTS: 

+*Macintosh: PowerMac, OS 7.1.2 or later; 
8MB RAM (16MB recommended); LOMB hard 
drive space. 

*Windows 95/NT: Pentium (Intel, Alpha); 
16MB RAM (24+ recommended); CD-ROM, 
LOMB hard drive space. 
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face allows you to grab and pull the mesh. 
Using a new feature in the Query tool, you can 
access these tools by clicking the Edit button. 

It's possible to switch back and forth 
between object types using Drop Control. This 
allows plain objects and parametric primitives 
to be converted to NurbZ or Patch objects. Of 
course, once an object has been converted, 
you lose some control over parametric fea- 
tures. (You'll recognize this experience when 
the program asks, “This will clear your control 
parameters, do you wish to continue?”) Con- 
sequently, it’s best to reserve these types of 
operations for the end of a modeling session. 
The temptation to turn the control parameters 
of an object off can create trouble down the 
road, so exercise caution. You can also 
change object types using various features in 
Edit Controls and Edit Surface. 


NURBS & Polygons The ability to handle 
both NURBS and polygonal information with 
ease sets form-Z apart among mid-range 
CAD-capable modeling apps. It would be 


FIGURE 4. The same object after select- 
ing Convert To NurbZ in Edit Controls. 


hard to find a program, even at a much 
higher price, that offers this much control. 
For animators, it allows fine-tuning of shapes 
and seamless texture mapping. For industrial 
designers, architects, and sculptors, the abil- 
ity to control the look of each and every 
facet on an object’s surface adds amazing 
textural potential. 

NURBS and polygonal objects can be out- 
put in file formats suitable for rapid prototyp- 
ing (RP), where they are tessellated by 
default. This is a big help for designs des- 
tined for toy manufacture and the like, which 
can be prototyped inexpensively for proof of 


concept and market research. (RP is a com- 
puter-controlled manufacturing process in 
which CAD data is used to shape physical 
objects directly. You might think of it as 
WYSIWYG 3D printing.) Moreover, form:Z 
IGES files can now go out to CAM (computer- 
aided manufacture), where NURBS entities 
can control tool paths and cutters to produce 
physical objects with exquisitely finished sur- 
faces. (CAM is not a push-button technology 
like RP, but it can achieve greater precision 
and is capable of generating high-strength 
steel molds for heavy manufacturing.) 

form: Z's RP- and CAM-ready output is 
outstanding. Because it started as a polygo- 
nal solids modeler, form-Z handles normals 
correctly, which is essential for RP and CAM. 
In contrast, NewTek LightWave creates major 
problems when exporting to manufacture. 


Navigation & Documentation Navigation is 
a critical aspect of any program. Unfortu- 
nately, form-Z 3.0’s new navigation tools— 
Set View, Navigate View, and Walk View—are 
not up to par. Set View (Figure 5) now has a 
dialog box so you can choose the point 
around which the current scene will be 
rotated. This seems to work differently on 
Mac and Windows—a drag for dual-platform 
users. Navigate View (Figure 6) pops up a 
strange target icon with different select and 
drag options. | spent a lot of time figuring out 
which one did which thing. Walk View (Figure 
7) works well; it spins an object about its axis 
with a single click. Match View is form:Z’s 
perspective-matching tool, retained from an 
earlier version. 

My major complaint about navigation is 
that to activate these tools, it's necessary to 
step out of the active modeling space. You 
can’t model and navigate simultaneously 
without stepping back via multiple mouse 
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FIGURE 5. Set View, probably the most 
useful navigation tool. 


Clicks. It's awkward at best, a drag on produc- 
tivity at worst. Unfortunately, no key com- 
mands activate the navigation tools. Key com- 
mands invoke the dialog boxes associated 
with the tools, but they don’t activate naviga- 
tion. Moreover, the Navigate View's screen 
graphics are clumsy and fall short of the gen- 
eral aesthetic of the program. form:Z’s navi- 
gation tools have fallen behind those of some 
other 3D modeling apps. 

The documentation is complemented by 
several books written by independent 
authors, including Into 3D with form +Z by 
Lachmi Khemlani (McGraw-Hill) and form -Z: 
Modeling for Digital Visual Effects and Anima- 
tion by David Rindner (Charles River Media). 
These books are available separately from 
the publishers and complement form: Z’s 
excellent manuals, which are comprehensive 
and clearly written. 


A Master Modeler The array of features 
discussed in this review only hints at the 
power of form+Z 3.0. Many subtle additions 
and improvements make this a powerful 
upgrade. For example, the Line tools now 
include excellent spline drawing procedures. 
Derivative objects (such as sweeps, revolu- 
tions, and helixes) are now parametric. 
Objects can be displayed at simpler resolu- 
tions via the Cage tool, or facets can be 
added or subtracted from a mesh using 
Smooth Mesh or Reduce Mesh. A small but 
welcome addition to the Parallel Shape tool 
is the ability to work on the same plane as 
the original shape. Symbols can be edited 
directly and layers can now be grouped. 
form-Z has always been characterized by 
special twists that allow for greater control 
over object design. The Metaformz object 
type, introduced with version 2.9, is a com- 
prehensive implementation of metaballs. 


FIGURE 6. The awkward Navigate Tool, 
ripe for improvement. 


Skinning, which is more permissive in version 
3.0, allows for several types of implementa- 
tion, from simple cross-skinning to multiple- 
path, multiple-source generations. This is 
valuable both for product design and charac- 
ter animation. Patch modeling, which has 
been impieinenied in the deep, fluid fashion 
form:Z users have come to expect, allows for 
careful construction of heads, bodies, and 
the like by extending edges of planes or 
shapes toward other edges or shapes (Figure 
8). And the new NURBS capabilities are very 
poweriul and exciting. Version 3.0 also adds 
basic aniiation, iainly geared toward archi- 
lectural waik-throughs. 

In mai /S, all modelers are the same 
underneath the hood. The differences gener- 
ally boil down to user interface and workflow. 
form-Z 3.0 maintains a competitive edge 
riced programs such as Alias 
end, a host of new com- 
petitors threatens its position. Aithough 
Robert McNeel & Associates Rhino, Nichi- 
men Nendo, TGS Amapi, and others are less 
costly and ea m and use, they can’t 
touch form+Z 3.0% ‘ounded toolset. 

If you work for a big studio and you've 
bucks and megatime with 
Alias|Wavefront Maya or Softimage, this pro- 
gram isn’t for you. But if you're out there on 
the edge making art, animation, or designs 
using lean machinery and low-cost solutions, 
form:Z 3.0 won't let you down. @ 
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Michael Rees uses CAD modeling and rapid 
prototyping to create fine-art sculptures. 
His work has been exhibited in the United 
States and Europe, including the 1995 
Wiitney Biennial in New York. He can be 
teached ai Www.michaelrees.com. 
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FIGURE 7. Walk View can be handy but 
is strange to get used to. 


FIGURE 8. From a forme Z tutorial, a cube 
develops into a mouse head. This patch 
object is manipulated primarily through 
the Edit Controls tool. 


2 . 

managing object types 
You can't judge a book by its cover, nor 
can you judge an object by the way it 
looks. With the addition of NURBS, 
patch object types, and more complex 
parametric features, form:Z lets you 
convert objects between types easily. 
Unfortunately, they can lose their con- 
trol functions after undergoing Boolean 
and other operations. 

Managing object types in form:Z is 
an important part of working with the 
program. For example, if you're prepar- 
ing a model for animation that’s also 
destined to become a prototype for a 
toy, you must maintain the object as 
solid throughout your modeling process. 

‘Two ways are available to find out 
the nature of an object at any given 
point in the modeling process, One is 
the Query tool, which now includes an 
Edit button. The resulting dialog pro- 
vides the most important information: 
whether the object is surface, solid, 
meshed, closed or open surface, para- 
metric, Metaformz, and so on. All of the 
information about the object is avail- 
able here. The Edit feature works the 
same way as the original Derivative 


Object’s dialog window. 
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Harmonic Conversions 


Okino PolyTrans 2.2 
Viewpoint Interchange 5.5 


(3) If you work in 3D, chances are you rely 
on multiple software applications to com- 
plete your work—modeling, animation, ren- 
dering, image processing, and video editing 
apps; perhaps more than one of each. So 
it's interesting to note that no file format 
standard is accepted throughout the industry 
for exchanging 3D data among applications. 
On the other hand, it’s not likely that one will 
emerge. Tool developers strive to create mar- 
ketable advantages for their tools, and these 
advantages are reflected in, or implemented 
as, mutually incompatible file formats. 

In lieu of a standard exchange format, 
most applications provide a limited set of 
import and export routines. But these rou- 
tines usually don’t provide a complete solu- 
tion. In many cases, they don’t account for 
intricate differences between formats that 
might help optimize models for the target 
application. Furthermore, they rarely deal 
with anything other than geometry. If you 
need a complete conversion that includes 
texture maps, animation paths, and the like, 
the usual import/export routines fall short. 

The simple fact is that converting 
between 3D formats isn’t a straightforward 
task, and vendors have little incentive to 
develop top-notch conversion utilities. Conse- 
quently, there’s room in the market for spe- 
cialized file format conversion applications. 

Okino PolyTrans 2.2, a reduced version of 
the company's NuGraf rendering system, con- 
verts between more than 50 3D file formats 
and approximately 10 2D formats. It’s avail- 
able for Windows ($395) and IRIX ($495), 
and free demos can be found at the vendor's 
web site. A few of the conversion routines 
are sold separately by PolyTrans. For Win- 
dows, they include the IGES (Initial Graphics 
Exchange Specification) import converter 
($195), the Softimage and OpenFlight (made 
by MultiGen) import/export converters 
($245), and the ACIS SAT import converter 
($195) to support the 3D toolkit from Spatial 
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FIGURE 1. The user interface of Okino PolyTrans 2.2 is similar to that of many 


popular 3D applications. 


Technology. For SGI, they include the IGES 
import converter ($245) as well as the Soft- 
image and OpenFlight import/export convert- 
ers ($300). | evaluated PolyTrans using Win- 
dows NT. 

PolyTrans' closest competitor is Viewpoint 
Interchange 5.5. Since acquiring Interchange 
from Syndesis in 1997, Viewpoint has 
improved it to the degree that it now sup- 
ports more than 40 3D formats and eight 2D 
formats. Interchange is available for Win- 
dows ($495) and IRIX ($1,495), and demo 
versions can be obtained from the com- 
pany’s web site. Multiple user discounts and 
site licenses are available. Both PolyTrans 
2.2 and Interchange 5.5 will run on any Win- 
dows or IRIX machine that can handle any of 
the major 3D apps. 


Okino PolyTrans 2.2 PolyTrans 2.2 is tar- 
geted at users who need quick and accurate 
file format translation, and there is no ques- 
tion that it offers the best import/export con- 
verters currently in existence (Figure 1). 
Developed over a decade, the latest version 
covers CAD, IGES, .slp, .stl, .dxf, ACIS SAT, 
content creation (Discreet 3D Studio MAX, 
NewTek LightWave, and Avid Softimage), visu- 
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FIGURE 2. These dialog boxes are typical 
of PolyTrans 2.2’s import/export controls. 


alization and simulation (OpenFlight), and 
game development (OpenGL, DirectX, Ren- 
derware). It supports meshed polygons with 
recursive holes; NURBS, bicubic patches, 
and quadrics; smoothing data with vertex 
normals; UV texture-mapping coordinates, 
bump-mapping data with tangent vectors; 
lights; cameras; and even animation in a few 
cases. 

The user interface is easy to use and 
uncluttered, presenting the familiar four 
views (top, right, front, and camera). For each 
view, a toolbar pops up when you left-mouse- 
click over the title bar. These menus provide 
controls for such operations as zooming, 
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panning, camera placement, and so on. 

The Selector window is available for 
selecting objects, instances, cameras, lights, 
and other items. All items are listed using an 
indented outline format that indicates the 
hierarchical relationships, and these relation- 
ships can be changed. Animation controls 
are located at the bottom right. They provide 
features for editing keyframes, playing and 
adjusting the timing of animations, and navi- 
gating between individual frames. 

Since PolyTrans 2.2 isn’t intended for 
manipulating model geometry, it doesn’t pro- 
vide a lot of editing features; however, it pro- 
vides controls for translating, rotating, and 
scaling objects, and these controls are use- 
ful for placing multiple objects when they 
must be loaded separately. This clean, sim- 
ple implementation carries over into the dia- 
log boxes that are used to provide file for- 
mat-specific controls during import and 
export. 

Whether you need to convert a model or 
an entire scene, it’s often as simple as 
importing the model (TranslateImport 3D 
Geometry) and exporting to the desired file 
format (Figure 2). You may also load files 
without specifying the format (Translate 
Auto Detect & Load), then export the file to 
any of the supported formats (Translate 
Export 3D Geometry). 

The program provides a broad range of 
controls for optimizing conversions (Figure 
3). All controls are provided with default val- 
ues that work best under most situations. | 
tested the application with several large 
models in different formats, and the default 
settings worked well in most circumstances. 
In some cases, you may have to edit 
exported files by hand, but this is to be 
expected. It wouldn’t be reasonable to 
expect perfect translations in all situations. 

Batch conversions are a very useful capa- 
bility. This utility is versatile in the sense that 


FIGURE 3. 
PolyTrans 2.2's 
features for 
optimizing con- 
versions are 
more extensive 
and better 
organized than 
equivalents in 
Viewpoint Inter- 
change 5.5. 
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it allows you to perform conversions on mul- 
tiple files with different input/output formats 
in the same batch. The user interface makes 
it easy to specify the export format and con- 
trol settings for several input files so that 
batch conversions can be defined quickly. 


Scene Conversion The most notable addi- 
tion to the program is the support for com- 
plete scene and animation conversions, 
available since version 2.1. 3D Studio 4.0, 
3D Studio MAX, and LightWave can now 
exchange animation and scene files, com- 
plete with mesh, materials, textures, auto- 
matic bitmap conversion, lights, and cam- 
eras. Animation data can also be exported to 
DirectX, but not imported. 

According to Robert Lansdale, president 
of Okino, “Animation conversion is a tough 
problem because the underlying mathemat- 
ics used by the major animation packages 
are different and totally incompatible.” Poly- 
Trans 2.2 represents animation data using 
the native mathematics of the imported file. 
Conversion takes place during export using a 
keyframe resampling algorithm. 

PolyTrans 2.2 removes redundant 
keyframes, including those introduced by 
oversampling in motion capture files. Redun- 
dant keyframes are removed by specifying 
distance and angular difference thresholds. 
In some cases, removing keyframes may 
lead to jitter in motion paths, but | didn’t 
encounter this problem during several con- 
versions using the sample scenes provided 
with MAX 2.5 and LightWave 5.5. 


NURBS Conversion NURBS files can be 
imported, cleansed, and even triangulated 
into polygonal meshes before you export to 
other formats. As part of cleansing, the pro- 
gram checks consistency of trimmed NURBS 
during import and makes corrections when 
mathematically possible. In rare cases, 
trimmed NURBS surfaces exhibit illegal defin- 
itions, such as when a trimming curve loops 
back upon itself or crosses over the bound- 
ary of the NURBS surface. PolyTrans 2.2 can 
occasionally correct these problems. Even 
so, there’s no guarantee you'll be able to 
translate all data sets accurately between 
the supported rendering formats. 

This unfortunate fact can be attributed, in 
part, to applications that have less-than- 
desirable NURBS implementations. For 
instance, MAX doesn’t recognize NURBS sur- 
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FIGURE 4. When implementing conversions, 
it's sometimes necessary to triangulate 
convex and concave polygons with recursive 
holes into multiple polygons with only three 
sides each. For the sample polygons shown, 
PolyTrans 2.2 performed the task properly. 
Interchange often didn't. 


faces with tangent discontinuities. These 
occur in surfaces that have creases where 
the surface tangent is undefined. Moreover, 
MAX doesn't properly support the import of 
trimmed NURBS from other applications. | 
created a trimmed NURBS surface in Rhino 
(from Robert McNeel & Associates) that | 
exported to .obj format. When | tried to 
import the .obj file into MAX using the Poly- 
Trans 2.2 import routine, | was prevented 
from importing the object as a NURBS sur- 
face. The PolyTrans 2.2 import routine dis- 
abled all NURBS-elated controls, so the 
object could only be imported as a triangu- 
lated polygon mesh. | had the same problem 
when | tried to export the surface to MAX 
directly from Rhino. The point is that Poly- 
Trans 2.2 does convert NURBS to MAX for- 
mat, but MAX’s implementation prevents 
NURBS from being imported from other 
applications. 

Nevertheless, PolyTrans 2.2 provides con- 
trols in its import/export dialog boxes that 
allow you to specify parameters for triangu- 
lating the NURBS surface into a polygonal 
mesh that can be imported instead. For 
trimmed NURBS, the application offers an 
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PolyTrans 2.2 - list price $395 (Windows), 
$495 (IRIX) 

Okino Computer Graphics Inc. 

(905) 672-9328 + www.okino.com 


Interchange 5.5 = list price $495 (Windows), 
$1,495 (IRIX) 

Viewpoint Digital 

(801) 229-3000 + www.viewpoint.com 


adaptive subdivision method for triangula- 
tion, with slider controls that allow you to 
adjust the smoothness of the resulting sur- 
face. At the same time, you can also specify 
parameters for creating smoothing groups 
(with vertex normals). 


Additional Capabilities Some formats, 
such as Wavefront (.obj) and Softimage 
(.hrc), allow for n-gons (polygons with more 
than three sides) and recursive holes. Other 
applications, such as 3D Studio DOS, MAX, 
and DirectX, allow for three-sided polygons 
only. To resolve this conflict, a conversion 
utility must rely on triangulation routines that 
break n-gons into multiple polygons with only 
three sides each. But beware! There are 


many algorithms for implementing triangula- 
tion, and some are better than others. 

PolyTrans 2.2 uses a triangulation 
method called trapezoidal decomposition 
that's very good at reducing these types of 
polygons even when the polygons are 
improperly defined. Take, for example, a con- 
cave or convex polygon that's defined with a 
recursive hole and edges that overlap (not 
good). PolyTrans 2.2 will triangulate the poly- 
gon to produce a well-optimized and valid 
specification for the target format. 

To test the PolyTrans 2.2 triangulation 
routine, | converted several complex poly- 
gons from Softimage (.hrc) to 3D Studio 
(.3ds) format (Figure 4). PolyTrans 2.2 pro- 
duced the correct result in all cases. Since 
the last case represents an ambiguous defi- 
nition, there's no correct result that should 
be expected. However, it’s interesting to note 
that PolyTrans 2.2 produces a result that bet- 
ter matches the footprint of the original poly- 
gon as compared to the result obtained with 
Interchange. 

There are things PolyTrans 2.2 doesn't do, 
and Okino makes no apologies. For example, 


it doesn’t convert from UV texture mapping to 
the projection methods used by LightWave 
and Play Electric Image. From Okino’s point of 
view, projection mapping is antiquated and if 
you're using a rendering engine that doesn’t 
provide UV capabilities, you should consider a 
switch. Lack of UV texture mapping has been 
a disappointment to LightWave users, but the 
soon-to-be-released version 6.0 includes UV. 
Meanwhile, Okino recommends the UView 
texture-mapping utility and shader plug-in 
from CineGraphics (www.cinegraphics.net) for 
getting UV coordinates into LightWave. 


Viewpoint Interchange 5.5 If you don't 
need full scene and NURBS conversion, con- 
sider Interchange 5.5 (Figure 5). This appli- 
cation translates polygonal meshes among 
more than 40 formats including 3D Studio 
(.3ds and .max), LightWave (.lwo, .lws), Soft- 
image (.hrc), AutoCAD (.dxf), Nichimen (.geo), 
QuickDraw 3D (.3dmf), and Wavefront (.obj). 
Interchange also converts textures for a lim- 
ited number of formats such as Softimage 
(.hre), 3D Studio 4.0 (.3ds), Wavefront (.obj), 
LightWave (.lwo, .Iws), MultiGen (.flt), and 
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Coryphaeus (.dwb). Supported bitmap formats 
include jpg, .tif, .gif, png, tga, and .rbg. 

Operating Interchange 5.5 is very similar 
to operating PolyTrans 2.2. You import a 
model into the application (File—Import), 
where you can view it and perform limited 
editing operations before exporting to the tar- 
get format (File-Export). When importing, 
you don’t need to specify the file format, 
thanks to program's ability to detect file for- 
mats automatically. In general, the applica- 
tion provides extensive controls for optimiz- 
ing conversions (Figure 6), and the default 
setting will work well in the vast majority of 
circumstances. As with PolyTrans 2.2, a 
batch-conversion function makes it easy to 
convert multiple files among multiple formats 
in a single operation. 

Prior to version 5.5, Interchange offered 
no capability for viewing models before 
exporting them, but the newly updated user 
interface provides four viewports and a 
Selector window. In fact, the interface looks 
very similar to that of PolyTrans 2.2, and it 
provides comparable functionality. Right- 
clicking the mouse over any of the viewports 
yields a toolbar pop-up that provides con- 
trols for configuring the viewports. Additional 
controls are accessible from the main menu 
system. 

Editing controls are provided for translat- 
ing, rotating, and scaling objects prior to 
export. The application also provides con- 
trols for editing pivot points, which can be 
moved to new locations by graphically plac- 
ing them within the viewports. The Selector 
window provides a convenient way to select 
specific objects and materials and to edit 


FIGURE 5. 
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interface of 
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identical to that 
of PolyTrans 
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object hierarchies and object names. Double- 
clicking on a material opens the Materials 
Editor, which allows you to adjust values for 
the ambient, diffuse, specular, filter, and 
emissive properties, displaying the result on 
a smooth-shaded sphere (Figure 7). 


Additional Capabilities As a top vendor of 
3D models, Viewpoint has a lot of experi- 
ence with file formats and the differences 
among them. For instance, 3D Studio and 
LightWave formats both impose limits on the 
number of points and polygons per object. 
When converting large models from other for- 
mats that don’t impose these limitations, 
Interchange automatically divides large 
objects into smaller parts. Similarly, DirectX 
allows texture maps only if their dimensions 
are powers of 2. Interchange takes this into 
account and scales textures as required. 

Another nice touch: If textures aren't 
located in the same directory as the parent 
model, Interchange searches multiple direc- 
tory paths to locate them. Interchange 5.5 
supports UV texture mapping. 

Like PolyTrans 2.2, Interchange uses a tri- 
angulation routine to convert n-gons to trian- 
gles. | performed the same tests, and found 
that Interchange produced incorrect results 
for all but the first case (Figure 4). The trian- 
gulation routine didn’t recognize the concave 
polygons and recursive holes. Since the over- 
lapping edges of the last case represent an 
ambiguous polygon definition, no particular 
output is expected. I've included it simply for 
additional perspective. 

Notwithstanding these limitations, Inter- 
change 5.5 performs high-quality conversions 
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FIGURE 7. Access 
Interchange 5.5’s 
materials editor by 
double-clicking any 
material in the 
selector window of 
the main interface. 


in most circumstances. | tested it using sev- 
eral large files and didn’t detect problems in 
any of the models | converted. 


Preaching to the Converted PolyTrans 2.2 
is one of the most useful applications cur- 
rently available to 3D artists. The manuals 
are complete and technical support is top- 
notch. Okino's web site provides extensive 
information for each of the import/export 
routines. 

As for Interchange 5.5, Viewpoint has 
made significant improvements in the latest 
version, and the company also provides 
excellent documentation and technical sup- 
port (with unlimited access for registered 
owners). It's a formidable, if less feature- 
laden, tool. Its main shortcoming is the lack 
of support for NURBS, and its less effective 
handling of n-gons is significant. 

In many other respects, these two pro- 
grams are equivalent, leaving PolyTrans 2.2 
with the edge in price (unless you need sup- 
port for a file format that requires an addi- 
tional module, in which case it’s consider- 
ably more costly). Fortunately, free demos 
are available online, so you can try them 
both out and decide which best suits your 
needs. @ 


Brendon Perkins is author of Photoshop 
Magic: Expert Edition (Hayden Books, 
1997). He can be reached via email at 
user1851@erols.com. 
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FIGURE 1. The Illustrate! 4.0 interface. 


Vectors, Lines, & Toons 


Digimation Illustrate! 4.0 
for 3D Studio MAX 
BY DAVID DUBERMAN 


4 Digimation titustrate! 4.0 (developed by 
David Gould) for Discreet 3D Studio MAX lets 
you render line drawings and toon-style 
images and animations. Its most outstand- 
ing feature is the ability to output vector- 
graphics images in Adobe Illustrator and 
Autodesk DXF formats. Even cooler than 
that—new in version 4.0—is optional Flash 
SWF output, thanks to Macromedia having 
published the Flash internal specs. Using 
Illustrate!, you can create vector animations 
for your web site without using Flash or being 
able to draw. 

Because it can do comic-style rendering, 
you might think Illustrate! is similar to Meme-X 
The Incredible Comicshop, but it isn’t really. It 
doesn't use special materials, nor does it sup- 
port variable line weights. Like Comicshop, it's 


FIGURE 2. Three comic kangaroos 
with increasing highlight/foreground/ 
background blending. 


not multithreaded, but it's a lot faster. 

Illustrate! works on many levels. If you 
want fast results and are willing to accept 
presets, you can use a rendering wizard to 
define the output format and assign Illus- 
trate! to MAX’s draft and/or production ren- 
derer, then set the background color (or map, 
with some formats), drawing style, and out- 
put options: number of frames, resolution, 
and filename. The available drawing styles 
include hidden-lne, outline, wireframe, flat, 
cartoon, cel, and comic. You can transfer 
styles among objects using a Material Editor- 
style interface. You can also enable and dis- 
able edge and surface rendering. 

At the next level, you can determine 
which of the six edge types are drawn. These 
include two different types of outline; edges 
defined by MAX; object intersections; and 
Crease, where different smoothing groups or 
materials meet. But it's at the deepest level 
that you get the most control. Using an 
Explorer-style tree view (Figure 1), you can 
customize any of the stock styles or creaté 
new ones by defining edge and surface char- 
acteristics. You can specify different charac- 
teristics for each edge type, and even for vis- 
ible and hidden edges within each type. 
These characteristics include brush size and 
shape, dab spacing, and color, which can 
come from a MAX material. 

Illustrate! provides a range of choices for 
defining surfaces as well, including None (the 
surface isn't rendered), Matte (the surface is 
rendered using background colors, but 
occludes any objects behind), and using the 
MAX material. The most intriguing choice is 
Toon, which uses a special shader to define 
the relative sizes of the shadow, main, and 
highlight areas. You can also specify the 
Opacity and brightness for each, the amount 
of blending between each area, and how 
lighting affects the surface (Figure 2), and 
assign any map to each area’s color and 
Opacity. 

To test Illustrate!, | modeled a simple 
rocket ship that used a multi/sub-object 
material and animated it lifting off and flying 
toward the camera. When | rendered it to a 
Flash file, the tail fins seemed transparent in 
MAX but looked fine in Flash. 

The online documentation is mostly quite 
good, but it could use more reference mater- 
ial. On the plus side, it has a surplus of tuto- 
rials, some of which contain information that 


should be in the reference section. With its 
vector artwork output and expanded feature 
set, Illustrate! 4.0 is a very well-thought-out 
plug-in. 


Woody & Leafy 


Sisyphis Druid 1.1 
for 3D Studio MAX & VIZ 
BY DAVID DUBERMAN 


a Sisyphus Software's Druid 1.1 is a terrific 
way to add an outdoorsy touch to your 3D Stu- 
dio MAX and VIZ scenes. The product com- 
prises two plug-ins: Druid, for tree generation; 
and Grass, which simulates lawns and more. 

The Druid plug-in lets you create just 
about any kind of woody/leafy forest plant 
you can imagine and perhaps a few you 
haven't. Just bear in mind that, because 
everything is created with geometry, polygon 
counts can grow quickly, along with memory 
requirements. Although Druid will run on a 
minimum of 128MB RAM, the manual sug- 
gests 512MB RAM for serious users. The 
tree in Figure 3 contains more than 795,000 
polygons. 

The six Druid roll-outs offer more parame- 
ters than | have room to discuss in depth; a 
couple of them don't even fit in a 1280x 
1024 display. You can set tree height and 
bounding volume by using a box, cylinder/ 
cone, ellipsoid, or even another object's 
shape. You can set the trunk and branch 
diameter, branching density, number of 
branch generations, and angle between 
branches, and affect shape with the curl and 
spiral settings. 


FIGURE 3. A Druidic maple tree shows its 
colors. 
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Leaf implementation is awesome: You 
can add four different leaf objects at any 
density and in five standard shapes, such as 
maple and oak, or provide your own types. 
You can set any number of material IDs for 
each leaf object and different IDs for the 
trunk and branches. And for real-world 
effects, you can set separate, animatable 
gravity and wind values for the leaves and 
branches, as well as wind direction, strength 
range, gust length, and time. 

If you've used MAX's Scatter compound 
object (also coded by the good folks at Sisy- 
phus), you'll be right at home with Grass. It 
defaults to placing the blades on its own rec- 
tangular icon, or you can spread them over 
any other “distribution” object. You can apply 
blades to vertices evenly over the surface 
area, along edges, at face or edge mid- 
points, and even to a sub-object selection. 
The latter function lets you create hair on a 
character's head (or upper lip, palms, etc.). 
Parameters, most of which incorporate a per- 
centage-based variation option, include the 
number of blades and segments, length and 
width, droop, taper, tilt, and spin. If you want 
crabgrass (who doesn’t?), you can clump the 
blades. For those blustery days in the burbs, 
Grass also provides its own wind function 
with the same settings as Druid. 

A couple of caveats: Because Druid has 
so many parameters, many of which are 
interdependent in not-so-intuitive ways, it may 
take you a bit of practice to master the soft- 
ware. And don't even think about using these 
puppies for real-time applications, unless you 
keep the settings to an absolute minimum. 
Otherwise, Druid is a fine piece of work by 
expert plug-in producers, and | recommend it 
to virtual-tree huggers and their sympathizers 
everywhere. 


Smooth Mapping 
Digimation InstantUV 
for 3D Studio MAX & VIZ 

BY DAVID DUBERMAN 


a One of the trickiest aspects of 3D tex- 
ture mapping is fitting a texture to an irregu- 
larly shaped object. Most programs use a 
one-size-fits-all solution, which generally 
works for regular objects—boxes, spheres, 
cylinders—but starts to fall down with non- 
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conforming shapes like teapots and other 
real-world objects. 3D Studio MAX provides a 
reasonably flexible builtin texture-mapping 
scheme in the form of its UW Map modifier, 
which lets you apply six kinds of maps: pla- 
nar, cylindrical, spherical, shrink wrap (a vari- 
ant of spherical), box, and face. The limit of 
this modifier is that it only allows you to 
transform the mapping gizmo and change 
the tiling. 

Far more flexible is InstantUV, a clever 
plug-in developed by BackGRAF and distrib- 
uted by Digimation. The product consists of 


FIGURE 4. Unblended texture edges 
(foreground) and blended (background). 


a modifier, a material, and a map type, each 
named InstantUV. Like UVW Map, the Instant 
UV modifier can apply box mapping, but it 
can also apply dodecahedral mapping. The 
latter works particularly well with irregular 
objects by projecting a map from 12 different 
directions, which minimizes stretching on 
most surface areas. Admittedly, this solution 
may not be ideal for detailed, non-uniform 
objects like character heads, but it works 
well for landscape meshes, asymmetrical 
objects (such as a teapot), and amorphous 
models. 

With both projection types, you can not 
only transform the gizmo, you can apply dif 
ferent rotation and offset values to each 
gizmo face and to overall scaling and tiling 
on three different axes. The gizmo faces 
aren't numbered, so it’s a matter of trial and 
error to find the right one to manipulate, but 
each contains an arrow that accurately 
reflects its orientation. You can also random- 
ize rotations and offsets, and apply two pre- 
set combos. 

You could kluge this effect with a passel 
of planar UVW Map modifiers and a lot of 
work, but what you couldn't replicate is the 


InstantUV material's ability to blend the tex- 
ture instances between the gizmo edges. For 
example, when you use a box-mapping 
gizmo, MAX projects six copies of the map 
onto the object, and whichever polygons face 
a particular side of the gizmo are mapped 
from that plane. If you look closely at the fin- 
gers of the foreground hand in Figure 4, 
which uses a standard UVW Map box gizmo, 
you can see the edges where different pro- 
jections meet. By using the InstantUV modi- 
fier box gizmo with the InstantUV material 
and setting a blend factor, you can smooth 
the edges and make the mapping look more 
realistic, as shown on the background hand. 
On top of that, you can add a noise factor to 
randomize the blending. Unfortunately, you 
can’t see the blending in the viewport; you 
have to render it first, and rendering can be 
slow because of the extra processing 
required for blending. 

The material also has settings for blend- 
ing texture edges with other UV-mapping 
types. The difference between the InstantUV 
material and map is that the former is faster, 
but limits you to setting all blending edges 
simultaneously, while the map lets you set 
blending on a per-map basis. 

InstantUV is a bit slippery—just when you 
think you've figured it out, you find a whole 
new level of functionality. It's not a tool for 
beginners, a situation that’s exacerbated by 
the manual’s once-over-lightly approach. 
There are no tutorials, but there are a few 
helpful (but even more advanced) tips and 
tricks. If you need greater mapping power 
than MAX provides, InstantUV could be just 
what you're looking for. @& 


David Duberman is a technical writer special- 
izing in 3D graphics, based in Berkeley, CA. 
You can reach him at duberman@dnai.com. 
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Artist Chris LeBlanc used 3D Studio MAX to create this incredible, photo- 
realistic scene. Like other CG artists and designers, Chris is constantly 
pushing the limits of technology to produce images that make it 
difficult to distinguish between what's real and what's rendered. 


"As an illustrator, I want to focus on making the client's design look its best. 
It's the final product that counts. Producing realistic images within a design 
schedule demands speed. That means hardware that can keep up with me 


so I can create without compromise." 


EVANS & SUTHERLAND 


Real or REALimage? 


Cafe © ChrisLeBlanc.com 99 


Developing imagery like this demands a high-performance graphics 
accelerator like the E&S Tornado 3000”. Designed for professional, 
OpenGL applications and powered by Evans & Sutherland’s REALimage® 
technology, Tornado meets the exacting requirements of today’s artists, 
such as high-polygon-count modeling and fast texturing performance. If 
you're an artist using 3D Studio MAX, Softimage 3D, Maya, LightWave 3D, 
Mirai, or Houdini, unleash your creativity with E&S Tornado 3000”, the 
power behind the scenes. 


To find out more about Evans & Sutherland graphics accelerators or to 
purchase on line through ESDirect, visit our web site at www.es.com/wg. 
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ANIMXTORSANONYMOUS 


BY RAF ANZOVIN 


Pose-to-Pose, One Sequence at a Time 


Try creating and polishing 
just a couple seconds of 


animation, then moving on. 


fl Last month, we looked at several differ- 
ent approaches to keyframing. Let's see how 
one of those approaches, a modified pose- 
to-pose method, is applied to a shot in my 
short film, The Animator’s Apprentice. 

Instead of creating the poses for the 
entire scene to see what it looks like, then 
going back and finessing the in-betweens 
and polishing the animation—an approach 
favored by many animators—we'll create and 
polish a second or two of animation at a 
time. This may be a bit foreign to some of 
you, but bear with me. 

In this shot, a blue cartoon cat is being 
liberated from a “holo-pedestal” where it was 
just created by Dennis the Dog. The zombie- 
like cat strains against the limits of its spheri- 
cal hologram space, bursts through into real- 
ity, lands on its feet, and awakens into 
consciousness. According to the storyboards 
(Figure 1) and exposure sheet for this shot, 
the cat needs to hit five important poses and 
many smaller movements in between. 

We'll begin with the action of the cat 
breaking out of the holosphere and landing 
on the ground. Figure 2 shows the key poses 
that were created for this action. First, we'll 
put down a pose of the cat inside the 
holosphere, just as it is about to be pulled 
through into the real world. Note that there is 
a keyframe on all the controls needed in this 
shot—every important control is keyed for 
every key pose. The next pose laid down 
isn't the next pose in the sequence, but the 
pose when the cat's feet just begin touching 
the ground, on frame 14. This is so we can 
judge the distances involved and figure out 
where the two poses in the middle have to 
be placed. 

We'll put down two more key poses 
between the first two we just laid down. One 
is for where the cat shoots out of the sphere, 
with her body practically in a bow-shape. 
While she’s still in the air, we'll give her a sec- 
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FIGURE 2. The key poses for the first chunk of animation, in which the cat is thrown 


The blue cat 
suddenly springs 

to life in this scene 
from The Animator’s 
Apprentice. 


FIGURE 1. Storyboards 
show the five main poses 
the cat hits during this 
shot. 


Do 


Carn 


violently into the real world. Using a low-res proxy model makes it easier to concen- 
trate completely on telling the story through the character's poses. (Frame numbers 


are in lower-right of each frame.) 


ond pose where her arms and legs snap for- 
ward; because she is still lifeless, she has a 
floppy rag-doll quality, and the legs and arms 
flap around with no volition of their own. 

Finally, we'll add a pose of her sagging for- 
ward after she's hit the ground, with her arms 
and hands snapping forward again lifelessly. 
After she hits the ground, we also need to 
add a moving hold. A moving hold is a held 
pose with just a slight amount of move- 


ment—a slight sharpening or pushing of the 
pose—that buys time for the audience to reg- 
ister what's going on while still keeping the 
character active. Adding a few moving holds 
in any fastmoving sequence will ensure that 
your audience doesn't feel assaulted by 
ceaseless movement. Make a moving hold by 
duplicating the pose a few frames later, then 
make it slightly more extreme by pushing the 
body more into the pose. Note especially that 
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FIGURE 3. The motion graphs for all the 
active controls superimposed in a chan- 
nel window. The selected keyframes rep- 
resent the cat’s moving hold after she 
hits the ground. 


y) 


suddenly springs into awareness. 


the cat's hands flap even farther forward in 
the moving hold to firmly sell the idea that 
there is no will behind them. 

Now the basic poses are down, and it’s 
time to polish up this chunk of the shot. One 
important thing to adjust is the function 
curves during the moving hold. If left alone, 
they will look “spliney” or “floaty” because 
spline curves naturally overshoot when inter- 
polating from a strongly moving pose to a 
held one (Figure 3). 

Feurves for the character can be opened 
in one window in most programs. Select all 
the control points on the curves relating to 
that movement. Then the curves’ “magni- 
tude” (also called “weight” or “sharpness” in 
some apps) should be adjusted so that the 
spline doesn’t overshoot as much. | find that 
it’s good to keep in a little bit of overshoot 
when you're animating lively characters, but 
you'll want to remove a lot of it to achieve 
good, snappy motion. 

In animating this shot, | found that 
finessing the movement involved making the 
timing more extreme. At first, | spaced the 
key poses to create a smooth movement as 
the cat is tossed out and onto the ground. 
However, with the keyframes spaced as seen 
in Figure 4, the movement looked far more 
dramatic and interesting, even if it did break 
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FIGURE 5. The key poses (with frame numbers) for the next chunk, in which the cat 
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FIGURE 4. The poses in the timeline. 
Note the alternation between fast and 
slow motion: The cat holds in the air for 
nine frames but drops to the ground in 
only two. 


the laws of physics (| had her hang in the air 
for five frames and then pop down to the 
ground in only two). This timing also matched 
an important hit in the music. (Because The 
Animators Apprentice is entirely timed to 
music, it contains many motions that look a 
bit odd by themselves but work perfectly 
when combined with the score.) 

The next chunk we'll look at is the cat 
waking up (Figure 5). On frame 24, she pops 
up as if stuck by a pin. This pose is very 
extreme, reflecting her abrupt change from a 
lifeless object to a living, conscious charac- 
ter, and it is only two frames after the last 
pose. Then the pose holds for nine frames, 
staying in place with hardly any overshoot. 
For another 39 frames, the pose simply 
relaxes. In total, this pose continues for sev- 
eral seconds. That’s a long time to hold a 
pose, but it works because a) it’s a good 
contrast to the very violent awakening; b) it 
completes a satisfying rhythm, in which the 
cat's motion goes from fast to slow to very 
fast to very slow; and c) the lack of move- 


ment in the rest of her body focuses the audi- 


ence’s attention on the face, which is where 
the interesting things are happening in this 
part of the shot. (We won't discuss the cat's 
facial animation this month, but of course all 
body movement has to be created with the 


FIGURE 6. In the final chunk, the cat is puzzled by her surroundings. 
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facial animation in mind, and vice versa.) 

The last chunk has her looking at her 
hands, as if seeing them for the first time 
(Figure 6). The pose in which she looks at her 
left hand is held with a very slightly moving 
hold until frame 101. To polish up this sec- 
tion, we'll use an important technique called 
offset. In Figure 7, you can see the timeline 
of this section. The key pose keyframes no 
longer look like an unbroken column. They've 
been offset to produce a more interesting 
movement. Her body hits the key pose on 
frame 79, but her arm reaches its pose two 
frames later, the hand reaches its pose two 
frames after that, and the fingers reach their 
pose two frames after that. This produces a 
nice rolling movement in the hand as she 
brings it up. It's very important to keep this 
technique in mind when using pose-to-pose 
with lively characters because the pose can 
end up looking quite robotic if all the ele- 
ments hit the pose at once. The right hand 
moves much the same way. 

In the completed shot, | decided it was 
unnecessary for the cat to place her left 
hand on her head, as in the storyboard. If | 
hadn't done an animatic, | probably would 
have wasted time animating the hand-on- 
head motion before | realized that it didn’t 
work—just one more example of the need 
for proper preparation and timing. 

Next time, we'll look at secondary actions 
such as the movement of tails, ears, and 
clothing. @& 


Raf Anzovin is the co-founder of Anzovin 
Studio, a character animation house 
based in Amherst, MA. Contact him at 
taf@anzovin.com. 


FIGURE 7. 

Offsetting 

keyframes on 

important 

bones in the 

key poses is 

essential to attaining fluid movement. In 
this case, the cat’s arms and hands enter 
and leave their key positions several 
frames after the rest of the body. 
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PIXELMONKEY 


Lighting Without Lights 


Don’t be in the dark about 
working with gradients & 


reflection cards. 


[ °) This month's topic is a lighting tech- 
nique that involves—well, no light. For most 
projects, using the “no lights” method 
throughout isn’t an option, but you'll find it 
valuable in lighting certain objects and 
materials. This technique uses reflection 
objects (or cards) and gradient textures (or 
grads) to simulate light in a scene. The 
software I'll be using is NewTek LightWave 
3D 5.6, but almost all these ideas translate 
quite well to other packages. 

The type of lighting I'm going to simu- 
late is studio lighting. It offers the most 
pristine environment because the photogra- 
pher has absolute control. Studio lights, or 
softboxes, are regular lights enclosed in a 
box with fabric over the front. The diffused 
light creates a very soft specular effect with 
a nice fall-off. Most professional product 
shots (for example, a watch or a stereo) are 
lit with softboxes. 

The first thing we'll need for our studio 
is a subject. In this case, a bottle will do. 
Make a couple quick polygons to represent 
a table and a wall behind the bottle (Figure 
1). | modeled water in the bottle as well, so 
we can get more accurate refractions and 
see a meniscus in the bottle. 


Turn Off the Lights Let's get on with the 
lighting. Set your ambient light at 2-3%. You 
almost never want to use too much of this 
stuff—it can create a really washed-out 
effect. It's a quick way to fake radiosity, but 
we don’t need any in this scene. To see 
how powerful the reflections can be, make 
sure there are no lights in the scene; if 
there are, turn their settings to 0%. Now 
you should have the bottle on the table in 
front of the wall. Can't see it? Good. We'll 
fix that in a minute. 

The way to make lights is by using flat 
polygons (or curved objects) as reflection 
objects or cards in the scene. We're going to 
make those objects luminescent, but we'll 


BY ROB NEDERHORST 


FIGURE 1. The scene we are lighting without lights. 


FIGURE 2. The gradients: the side cards (a), the front card (b), and the wall (c). 


use maps to define the way the reflected 
light falls off. The maps are gradient tex- 
tures (grads) we'll make in Adobe Photo- 
shop. Using procedural grads as maps is 
another solution that allows for faster 
updates of the reflection maps. | leave the 
detailing of the maps up to you. | created 
mine using Photoshop's Gradient tool (Fig- 
ures 2a-c). Note that | made a grad for the 
wall because the bottle has to refract some 
type of “light.” 

Figure 3a shows how the wall map is 
used. It’s a planar projection on the Z axis 
automatically sized to the maximum size of 
the polygon. To see the two side reflectors, 
check out Figure 3b. | planar-projected the 
side grad on the X axis. Last but not least 
is the front card in Figure 3c. The Z-axis pla- 
nar-projected image helped bring out the 
bottle cap a little. | used curved shapes so 
that my reflections would work out a bit bet- 
ter. | made a subdivided plane for each side 
of the bottle, and bent it to get better reflec- 


tions around the bottle’s curved surface. 
These act like two lights on the sides of the 
bottle, so we can show off the edges of our 
liquid-holding buddy. | also made one for 
the front of the bottle to help emphasize 
the cap. 


Set the Surface So, now everything should 
be great right? Well, almost—we need to get 
our surface settings right for our bottle, cap, 
walls, and so on. Let’s take a look at the 
reflector cards and wall first, since they will 
have the same settings. Aside from the set- 
tings in the following list, keep all other sur- 
faces at their default settings: 


+ Color texture: (pick which map is right 
for the surface) 

+ Luminosity: 100% (you can also exper- 
iment with using the color grads as 
luminance maps) 

+ Diffuse: 0% (this is so we don’t have 
lights affect our reflector cards.) 
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FIGURE 3. Our scene with the wall grad applied (a), adding the side reflection cards (b), and adding the front grad (c). 


All the other parameters are set to 0% 
because we don’t need them. 

With that in place, we can concentrate on 
the bottle and liquid. You'll need to consider 
the properties of the bottle’s glass surface. | 
used a Fresnel shader to get the results | 
wanted (check out Pontari’s Fresnel Add, a 
free shader available at www.pontari.com). 
Here are my surface settings: 

+ Color: 200, 200, 200 (default settings, 

which will work in this case) 

+ Reflectivity: 100% 

+ Transparency: 95% 

+ Index of Refraction: 1.5 


Let's add the Fresnel shader. Here are its 
settings: 
+ Effect Reflection 
- Fresnel Curve: 3.5 
- Glancing Percent: 20 
- Perpendicular Percent: O 
+ Effect Transparency 
- Fresnel Curve: 3.5 
- Glancing Percent: 10 
- Perpendicular Percent: 95 
- Effect Diffusion 
- Fresnel Curve: 3.5 
- Glancing Percent: 20 
- Perpendicular Percent: 0 


If these settings seem a bit daunting to 
you, have no fear—t'll go over them in a 
future column dedicated to shaders and the 
like (which means ya gotta stay tuned!). 

| used the same settings for the liquid as 
well. | didn't opt for the Fresnel shader, sim- 
ply because | wasn’t getting the results | 
wanted with it on the liquid. Be sure to get 
the index of refraction in the liquid’s surface. 

That'll go a long way to getting you what 
you're looking for. Now let's look at the set- 
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tings for the bottle cap. We'll set our parame- 
ters in keeping with its chrome-like surface: 

+ Diffuse: 0% 

+ Reflectivity: 100% 


We'll add Pontari’s shader using the fol- 
lowing settings: 

+ Fresnel Curve: 3.0 

+ Glancing Percent: 100 

+ Perpendicular Percent: 30 


Now would be a good time to save if you 
haven't already. 

Try a render to see what you think. Need 
something extra? We need to make the floor 
look a bit cooler by adding the bottle’s reflec- 
tion. Here are my settings for adding a reflec- 
tive surface to the floor: 

+ Diffuse: 0% 

+ Specular Level: 95% (although you 

don’t really need this, | adjusted it out 


FIGURE 4. The final render. 


of habit and to test out how my noise 
bump map would work without having 
to use reflections) 
+ Reflectivity: 80% 
+ Bump Map 
- Fractal Bumps 
Texture Size 
X: 5mm 
Y: 1m 
Z: 100m 
Texture amplitude: 10% 
Frequencies: 5 (this isn't moving, 
so we can keep this number high) 


Now let's go to the Objects panel. Make 
sure all your reflection card objects (the side 
and front ones) are marked unseen by the 
camera, since we don’t want them visible. 

Try rendering the scene again. You should 
have something similar to Figure 4. If you 
don't experiment with the settings, definitely 
examine the grads you made to see how 
they affect the final render. These grads can 
make or break the final rendered image, so 
spend time making them work. It will be 
tough the first time or two, but you'll get the 
hang of it. You'll use it quite a bit more than 
you thought you would. | recently employed 
this method in a credit card commercial 
where | had to make plastic (Lucite) match 
practical photography. Worked like a champ! 
A simple grad (OK, | added some noise) on a 
half-tube created enough cool reflections and 
refractions to make the piece look realistic. | 
have no doubt that you, too, can make your 
images look really killer. Until next time... 
render on! @ 


Robert Nederhorst is a pixel coordinator 
and rendermonkey #3 at Digital Domain. 
You can contact him at throb@d2.com. 
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The Art Institute of Los Angeles, CA' 

The Art Institutes International Minnesota 

The Art Institute of Philadelphia, PA 

The Art Institute of Phoenix, AZ 

The Art Institute of Pittsburgh®, PA 

The Art Institute of San Francisco, CA 
The Illinois Institute of Art Schaumburg" 
The Art Institute of Seattle, WA 


tional location of The Art Institut 
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The Art Institutes- 


Americas Leader in Creative Education 
Contact us at www.artinstitutes.edu OR 


1-800-593-2601. 
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j MARKETPLACE Visit these vendors at Rapid 3D 


DIGITAL MEDIA CENTRE 


Visual Effects Artists/Compositors of the Future 
Your career starts here... . 
> VFK/Comnositing 12 week full-time 
Houdini/Digital-Fusion 
April 2000 


> 3D Animation 16 week full-time @ 
Maya/Softimage oes 
March 2000 


Seneca College of Applied Arts & Technology FUSION 


Tel: (416) 491-5050 ext 4351 
Toronto, Canada 
http://dmc.senecac.on.ca dmc@senecac.on.ca 


can't find anywhere else - not even 
in the pages of 3D Magazine! 
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] Visit our 

4 web page at 

| www.3Dgate.com and get FREE 

INSTANT INFORMATION AND ae 
j SERVICES! Misi) 
j CAD | 
i° “Only on the Web" Get new information you Business 
| 


¢ Subscribe Online! 
Music 

* Contact our Customer Service Department 
and inquire about your subscription i Programming 


Web Publishing 


All this and more can be found at our website 


STUDENTS! 


Save up to 75% OFF popular 
3D animation software! 


BD) kinetinDiscreet 


Be a part of 


the 3D 


Marketplace Section 


Call today! 


Michelle Stutsman 
Marketplace Sales Representative 


tel: 415-278-5270 
fax: 415-278-5343 
email: mstutsman@mfi.com 


REPRINTS 


Professionally printed reprints one 
available from 3D Design. Reprints 
are great for trade shows, direct mail 

campaigns, marketing kits, sales calls, 
presentations and seminars, 
Minimum order is 500 copies 


Alias/Wavetront 
Softimage 


Electricimage 
*\ pigimation 
*\ Alien Skin 
‘MetaCreations 
Corel 
| Microsot 
\ Strata 
Gg) Newtek 
Extensis 
Many Morel! 


Call for a free quote 


Sherry Bloom 


Tel: 415/808-3980 
Fax: 415/808-4014 


sbloom @mfi.com 


| | ¥-800-874-9001 
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www.JourneyEd.com 


| Teachers/ * 

~, JourneyEd : 2: 
| may also & Animation 
www. 3Dgate.com PSSM \ounney EDUCATION MAnKtanG Beane 


Offer for U.S. & Canaclan qualified degree-seeking students only ee Cae | 


6 credit hours minimum, Proot of student status required w/ order. |__ 
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EDITORIALresources 


3D-Doctor 2.1 
Able Software 
(781) 862-2804 
www.ablesw.com 


After Effects, Photoshop 
Adobe Systems Inc. 
(408) 536-6000 
www.adobe.com 


Maya Unlimited 2.5 
Alias|Wavefront 
(416) 362-9184 
WWw.aw.sgi.com 


Athlon (K7) 
AMD 


(800) 538-8450 
www.amd.com 


MaxMan 

Animal Logic 

+61 29383-4800 
www.animallogic.com 


G4, CinemaDisplay 
Apple Computer Inc. 
(408) 996-1010 
www.apple.com 


ATI Technologies 
(905) 882-2600 
www.atitech.com 


form*Z 3.0 
auto*des*sys 

(614) 488-8838 
www.autodessys.com 


UView 

CineGraphics 

(858) 513-1440 
www.cinegraphics.net 


Cyrax 3D Scanner 
Cyra Inc. 

(510) 633-5000 
www.cyra.com 


Illustrate! 4.0, InstantUV, 
Life Forms 3.5/BonesPro 2 
Digimation 

(800) 854-4496 
www.digimation.com 


MotoDV Mobile for 
PowerBook 

Digital Origin 

(650) 404-6318 
www.digitalorigin.com 


3D Studio MAX 3.0 
Discreet 

(415) 547-2000 
www.ktx.com 


Vue d'Esprit 3 Mover 
E-on Software 
www.e-onsoftware.com 


Evans & Sutherland 
(801) 558-1000 
www.es.com 


Giant Studios 
(404) 659-6611 
www.giantstudios.com 


Zx1 

Intergraph 

(800) 345-4856 
www.intergraph.com 


Janimation 
(214) 823.7760 
www.janimation.com 


Ripple Rain 
Kerlin Softworks 
www.kerlinsoftworks.com 


NavisWorks 
LightWork Design 
+44 114-266-8404 
www.lightwork.com 
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3Dlabs 

3D Shop 

Academy of Art College 
Alias Wavefront 
ArchVision 

Art Institutes Int'l 
ArtBeats 
Autonomous Effects 
Caligari 

Creation Engine 
Dell Computer 
Evans & Sutherland 
IBM 

Immersion Corp. 


Intergraph Corp. 
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Liquid Light Studios 
(310) 443-5551 
www.liquidlightstudios.com 


Classic Stonework 
Marlin Studios 

(817) 860-0596 
www.marlinstudios.com 


Canoma 1.0, Painter 6.0, 
MetaSuite 
MetaCreations 

(805) 566-6200 
www.metacreations.com 


Cinema 4D Net, 

Smells Like Almonds 
Maxon Computer Inc. 
(805) 494-0718 
www.maxoncomputer.com 


LightWave 3D 
NewTek Inc. 
(210) 370-8000 
www.newtek.com 


nVidia 

(408) 615-2500 
www.nvidia.com 
PolyTrans 2.2 

Okino Computer Graphics 


(905) 672-9328 
www.okino.com 


TREE Classic 
Onyx Computing 
(617) 876-3876 
www.onyxtree.com 


Z-Brush 

Pixologic 

(888) 748-5967 
www. pixologic.com 


ADVERTISER 


Amorphium 1.0 
Play Inc. 

(916) 851-0900 
www.play.com 


Fresnel Add, Super Glow 2.0 
Pontari Productions 

(425) 702-0262 
www.pontari.com 


Composite Wizard 
Puffin Designs 
(415) 331-4560 
www. puffindesigns 


Red Hat Linux 6.1 
Red Hat 

(888) 733-4281 
www.redhat.com 


Deep Paint 3D 

Right Hemisphere 

(360) 738-7940 
www.righthemisphere.com 


$3 
(408) 588-8000 
www.s3.com 


Phantom Desktop 
SensAble Technologies 
(617) 621-0150 
www.sensable.com 


Druid 1.4 
Sisyphus 

(210) 523-0665 
www.sisyphus.com 


Project: messiah 
Station X Studios 

(310) 828-6460 
www.stationxstudios.com 


Superscape 
(408) 969-0500 
www.superscape.com 


Journey Education Marketing 


LIPSinc 


Mesmer Animation Labs 


MetaCreations 


NewTek 


Okino Computer Graphics 


Pixologic 

Play Inc. 
Renaissance Center 
Seneca College 
Softimage 
Technical Animation 
TerraMetrics 


Vancouver Film School 


3D 


PowerThreads SSE 
3Dlabs 

(408) 530-4700 
www.3dlabs.com 


Seamless Textures 4: 
ZCam 

3DV Systems 

+972 4-959-9599 
www.3dvsystems.com 


The Visual Effects CD, 
Volumes | & Il 
VCE 


(818) 367-9187 
www.vce.com 


Interchange 5.5 
Viewpoint Digital 
(801) 229-3000 
www.viewpoint.com 


The VR Worx 

VR Toolbox Inc. 
(877) 878-6657 
www.vrtoolbox.com 


Firewire hard drives 
VST Technologies 
(978) 263-9700 
www.vsttech.com 


3D Exploration 

X Dimension Software 
+7 (3422) 198-308 
www.xdsoft.com/explorer 
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THEEND 


3D3K 


@ | slide my finger down the groove on the small, black, obelisk-shaped device, and the 


interface nodes from my temples and right hand disappear inside, the case once again 


becoming as smooth and hard as obsidian. My eyes reorient to the sunlight, and | look out 


across the park. Ah, the island of San 
Francisco, one of the few real places | would 
ever want to be. Much of the world had 
become ugly and dilapidated because no 
one seemed to care much about the real 
world anymore. At least San Francisco, a 
bastion of high-tech for more than a thou- 
sand years, had been rebuilt with more 
splendor than ever before after The Big 
Kahuna, a nine-point-something earthquake 
that leveled the entire city in the late 2300s. 

Most of my colleagues thought | was 
nuts to work outside, surrounded by actual 
trees, sitting on real grass, and breathing 
real air. | could have any type office in any 
environment | wanted. | could build it 
myself, buy a pre-fab space from companies 
like Subject2Vue, or pick from literally thou- 
sands of free modules on the network. | 
could work on the top of the Eiffel Tower if | 
wanted, but there was only one problem for 
me—it wasn’t real. 

I'm a 3D intellispace designer—and one 
of the finest around, if | do say so myself— 
at NeuroSpace Inc., one of the oldest and 
most respected creationist companies. 
(Their slogan is: “God is in the details, and 
we'll find him one day.”) The entire earth is 
linked, everyone has free access, and com- 
puters are mostly disposable—you can 
grow new ones from simple sand as 
needed. Most people understand that the 
worlds they inhabit on the GaiaNet network 
are fabrications, but they're so real, so tac- 
tile, they suspend all disbelief. Some actu- 
ally lose their minds in the artificial reality 
of the network, never to return. 

That's my life, designing worlds that 
don't exist. | use a top-ofthe-line 80THz 
CommDell neural tracer, an Al spatial and 
relational 4D database, and corneal 3D 
mesh generator implants to create my 3D 
worlds. Coders link it all up to GrayMatter™ 
data-mining servers at the core of GaiaNet. 
These units correlate human sensory needs 
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with the information being processed, sim- 
ple by today’s standards. 

Technology to read and write neural 
impulses directly into the human brain has 
been available for centuries. Technology 
hadn't changed much since the early 
2400s—quantum computing and artificial 
intelligence gave rise to machines capable 
of not only independent thought, but of self- 
replication. Only recently have we under- 
stood the intricacies of computers not 
invented by human beings. 

The tricky part of augmented reality, 
though, had been figured out less than a 
hundred years ago: the ability to control 
nerve impulses the brain relays to the phys- 
ical host body. After that problem had been 
solved, people disappeared into their 
altered existence by the billions, and the 
world became a much quieter place. At 
least this world; we lost contact with the 
outer colonies centuries ago. That alone 
has been the subject of many GaiaNet sims 
| have encountered in my travels. 

The next step in this global immersion 
is something | am furiously working on: 
imagined reality transmuted into the virtual 
world. I've spent the last five years looking 
out through the eyes of others, piggyback- 
ing their neural traces, seeing what they 
saw, not what | thought they did. The experi- 
ences shared one quality: they were com- 
pletely unique. The challenge: to turn those 
subjective, imagined visions into a tangible 
virtual experience. | had asked, What if the 
traces of neural data that allowed one to 
see into their imagined worlds could be 
recorded, processed, made three-dimen- 
sional, and projected directly into the mind 
of another? Once the issue of keeping the 
computers in sync with the brain were 
worked out (which was not easy, painless, 
or physically safe for some unwitting volun- 
teers), we were ready to share minds, 
ideas, and thoughts on levels previously 


BY CHRIS TOME 


I’m a 3D intellispace 
designer at NeuroSpace 
Inc., one of the oldest 
creationist companies. 


unexperienced. True harmony with everyone 
on the planet—that's the idea. 

My job is to translate these visually 
warped two-dimensional images into fully 
realized 3D forms, ones that would be indis- 
tinguishable from reality unless dictated oth- 
erise. I've spent years teaching the net- 
work about form, shape, and vision, tweaking 
thousands of datasets to build an intelligent 
engine capable of re-creating everything from 
fractal patterns of life to imaginary fantasy 
creatures. The coders would have to figure 
out the interface side. | help GaiaNet pro- 
cess and serve that 3D data out to others 
connected to the global whole. 

We turn on Gaia's Ghost, as we call it 
internally, in exactly 71 days, at 11:59 ew., 
year 2999. I’m a bit concerned about my 
work and its implications for all of humanity, 
but | must go on. Perhaps |, more than any- 
one else, desire to see what's inside others’ 
minds. | need to experience the unknown. 
Only time will tell, but | believe we are reach- 
ing a turning point, a place where | will help 
shape a future in which all of humanity ben- 
efits. Where people understand themselves 
and others on such a fundamental level that 
we can all share a collective consciousness 
and expand our minds beyond the confines 
of our own perceptions. 

As we turn the page to a new millennium 
and seemingly unlimited possibilities, | find 
myself once again in the park, but not truly 
outside. This will be my office for the rest of 
the day, realizing as | look around that it isn’t 
real. Or is it? Does it matter? That question 
will have to await analysis. | have tons of 
work left to do, and these 80THz neural 
computers are still too damn slow. @ 


Chris Tome is technical editor for 3D mag- 
azine and would like to thank Asimov, 
Clarke, Adams, and Gibson for many hours 
of fine reading. Tap into GaiaNet and email 
him at ctome@mfi.com. 
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—, Power.Takes a Turn Upward with the 
= 7 4G 2x Vidual Workstation running Windows NT. 


a 

rr" The curve is up! Way, way up! The new Zx ViZual Workstation™ family 
delivers leading-edge technology and the highest levels of perform- 

ance available today — pushing power, productivity and capability 

_ off the chart! 


~ Featuring the latest, fastest Intel” processors, the Zx family delivers 
oy the power.to handle the most advanced applications and 
oo complex designs. The newest members of Intergraph's 
cam oh workstation family will support the Pentium” Ill Xeon™ 
= processor that is designed specifically for workstations. And, 

* as always, Windows NT“ Workstation comes pre-installed. 


New and innovative design features, inside and out, 
combine with Windows NT Workstation’s ease-of-use, 
reliability, speed and security to make the Zx the 
—_* workstation of choice for video, animation, prepress 
\ and publishing, and engineering professionals. 

ee 


Ride the Power Curve upward with a new 
® ZxViZual Workstation! For more info, visit 
= Www.intergraph.com/ics or call 


» 1-800-763-0242. 
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Se COMPUTER SYSTEMS 
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xeonn | Intergraph and the Intergraph logo are registered trademarks and ViZual Workstation is a trademark of Intergraph Corporation. inte, the Intel Inside logo and Pentium 


are registeted trademarks and Pentium Ill Xeon is a trademark of Intel Corporation. Windows NT is a registered trademark of Microsoft Corporation, Other brands and 
product names are trademarks of their respective owners. Copyright 1999 Intergraph Corporation. Huntsville, AL 35894-0001. CS990233 
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A 
Enterprise Image rendered with Electric Image 
‘Enterprise’ imogery courtesy of Poramoumt Pictures, Inc. 
Image TM 0 and & 1995 Paramount Pictures: Used 

» the filming of the at ‘Star Trok: Generations, 


Hybrid Solid / Surface Modeling _ 
UberNURBS 
Traditional Surface Methods 


‘ : Advanced Mesh Tools 
~The World’s Fastest 30 Modeling, Rendering: and Animation System Boolean Gagatan 
4 \ Splines 


From Hollywood's leading motion picture studios to video ; 
post facilities everywhere, Time is Money. That's why the RENDERING 
world’s top broadcast designers, visual effects artists and 


ducers are turnii i Fi last year’ : 
producers are turning to Electric Image. From last year's Ariti-Aliasing up to 64k by 64k 


Star Wars re-releases to Star Trek: First Contact; from 

syns . v 3 . Pi dural Texture M 
Men In Black to Titanic, Electric Image is the one tool that : Clip Maps ec amet mee 
professionals rely on. Besides its phenomenal impact on ‘ Displacement Maps 
Hollywood's top feature films, El is the 3D system of ~~ Texture Animation 


choice for broadcast graphics, corporate identity and 3D\Camera' Projection: Maps 


commercial projects. In'fact, Electric | i Wolume Light Gays: ? 
‘ial projects. In'fact, Electric Image is seen : ‘ Depth Buffer Shadows 
on-the-air somewhere in the world, every minute of Fog and Smoke - - ay 
every day. . Depth of Field 
0 aa Flexible Glows z a 
~: . I /mpositi ~ 
Now Play is proud to unleash Electric: Image 2.9. Based } : peel a ee aM : 


on over ten years of trial-by-fire production at top 


facilities, this breakthrough software combines features of x > . , 
the previous film & broadcast versions and brings many ANIMAHON 
new advanced state-of-the-art features to the desktop for \ 


the first time. El 2.9:is taking the industry by storm.with Function Curve Editor E 
its record-breaking speed and flawless image quality. Bones” : ‘ 
Whether. you’re directing the next Oscar-winning Inverse Kinematics 


Motion Capture Data 
Object Morphing 
Network Rendering 
Smart Deformations. 
Motion Blur ~ 
Mr. Nitro Parficle-System 
Third Party Plug-Ins_ 


Call 1-714-556-0333 SON 

Visit WWW.play.com 

Comp lete, Film Formore information.on the Electric Image 
Version Now program visit www.electricimage.com 


~ 6 
$2395 - PLAY sexs 
F & q 3 Imperial Promenade Suite400 


_ was $7,500 Next GENERATION Company — Santa Ana CA 92707 


blockbuster or'creating news graphics on an hourly 
deadline, Electric Image is the only technology that gives 
you the creative freedom, uncompromised image quality 
and breathtaking-speed you demand. 


Available now for Power Macintosh and soon for 
Windows NT, Sun Solaris, and-SGI Unix. 


Tiny Lawyer Words : Specifications‘and features subject ta. change without notice, but you knew that already. Electric Image, Mr. Nitro and Renderanit are trademarks of Play Incorporated. "Enterprise’ 
Rimagery courtesy of Paramount Picture’atnc. Image TM ® and © 1995 Paramount Pictures. All RightsReserved, All other trademarks are the property of their respective holders, Electric Image Modeler'Is 
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